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INTRODUCTION 


This report is one of a series besed upon investigations made and being 
- made within the Missouri River Basin in Montana by engineers cf the Bureau 

. of Mines, Albany Branch, Mining Division, These investigations are made 
primarily to provide preliminary information to the Department of Interior 
agencies and to others concerned with planning the proposed Feceral power 
development within the Missouri River Basin. The present report has been 
designed to permit public distribution of factual data obtained. 


The field investigations were made during the late fall of 1947 and the 
summer of 1948, Information on mineral occurrences in several areas in Sweet 
Grass County also are included in this report because of their close proximity 
to Park County. Practically all dknown metallic mineral deposits within Park 
County were investigated; some nonmetellic mineral deposits also were inves- 
“tigated, The investigations. of the metallic mineral deposits in Park County 
cannot be considered comvlete; same long inactive mines and prospects on 
which little or no information is of record may have been missed, Many of 
the underground openings, especially at the long inactive vroperties, no 
longer are accessible; consequently, much of the information regarding their 
history and development necessarily hes been obtained from available Federal 
and State publications. 


A ee LEDGMENTS 


Many prospectors, mine owners, and company officials throughout the 
region assisted greatly in the compiletion of many of the data prescntcd in 
this report. Essential information ccncerning company activities as related 
to the mineral industry within the county was provided by officials of the 
Anaconda Copper Mining Co., the American eae. & Refining Co., the Montana 
Power Co., and the Northern Pacific Railroad, 


Detailed statistical information was appiied by the U. S. Weather Bureau, 
Helena, Mont., and the Economice and Statistics Division, Bureau of Mines, 
Salt Lake City, Utah, ere een D.C. 


Much valuable PAPormNht on was obtained from reports and unpublished manu- 
scripts of the Montana Bureau of Mines and Geology, the Federal Geological 
Survey, the Federal Bureau of.Mines, and other sources, Acknowledgment of 
the source of such information. is, indicated in the text by numbers, which 
indicate references at the end of the report, 


LOCATION AND ACCESSIBILITY 


Park County (population 11,609) is in south-central Montana between 
parallels 45° and 46° 11' north and meridians 109° 50' and 111° 02' west. 
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Its borders enclose an area of 2,633 square miles, The mineral deposits of 
this county are confined mainly to seven mining districts distributed through- 
out a region of about 2,000 square miles surrounding Livingston, Mont. (popu- 
lation 6,642), the county seat. The location of these districts and their 
relation to highways, railroads, and population centers are shown in figure l. 


Road mileage between the various mining districts and the nearest rail 
shipping points are indicated in table 1: 


TABLE 1, - Distances fran Park County mining districts. ‘to nearest 


District or area 


New World. .ccccccccece Gardinerssecccccesece 56 6 

JAPGINE, cevevesccccece GOrdiner.cceccescece |. 6... Booed 6 
Hmigrant.ccccescsccoee Emigrant. .«sccessecewe ao A 2 7 a i 
CrovASse.+seseeeeoreee |GArdinerss + geoesrees  . 6 -. 7 h ane 10. 
Independence......-... |Big Timbert/...,....| 28 | 5 + | 53 
Mill CrO6K assed bane EMA grant. coccvcceene | 2 ie os a 2/10 Bm S : 19 
Goose TAGs diocese wteue | GOPGINGL oe seeccecese |. 56 | af9 12 65: 
Crazy Mountains. ..ecces Big PimberB/s.c.ss0: (ea 


1/. Sweet Grass County. | 
2/ Accessible by 4-wheel @rive unit only. 
3/ Accessible by pack trail only. | 


The nearest dave subely point is Billings, Mont. ; ; sige major items 
of mine equipment are more commonly obtainable at Butte and Helena. Smelting 
facilities are available at Anaconda, East Helena, and Great Falls, Mont. 
Table 2 gives highway mileage from Livingston to the principal mining supply 
points and smelting centers within Montana , one eo similar me Jor 
centers in several nearby States. | | 


Place: °°: — fleage — 


Anaconda, Mont, cscccccccceseccesccreceee |  L47 
Billings, Mont. Re . 4 116 
Butte, Mont. ae 122 °° 
East Helena, Mont. ye ded b Oise elec 6 Owe ane wee 124 
Great Falls, Mont. dice ddl ih ee aR Me ; 173. 
Helena, Mont. Coc c cc crccccccepaecvecsccees 127 + 
Kellogg, TdANOsseeesesrercceesssnceconess : 379 | 
Salt Lake-City, Uteh.swcccissscccncccecces | 422 | 
Spokane, Wash, ioaaudaesieum a 4 2 


The county is roughly quertered, by a highway. network essentially paral- 
leling trackage of the Northern Pacific system. Branching secondary and 
unimproved county roads make possible access to most parts of the region in 
spite of the fact that. 1t contains. Bone.of | the most rugged topography within 
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the United States. Most of the mining areas may be reached easily by motor 
vehicles during the summer and early fall. Access to several districts is 
possible only by '!-wheel drive units, pack animals, or foot. | 


CLIMATE 


The expected climatic contrasts between the low valley floors and moun- 
tainous uplands of Park County, Mont. are further accentuated by the wide 
seasonal temperature variations common to the northern.Rocky Mountain province. 


The usually mild summer months are succeeded by an extended storm period 
and decreasing temperatures. The average monthly precipitation reaches maxi- 
mum values in May and June, which decline to minimum values in December and 
January. 


Although snowstorms may, and usually. do, Occur res every seat of the 
year, communications at the lower altitudes are often .unhampered.from April 
to December. The higher altitudes are marked by heavy snowfall, and many of 
the mountains are snow-capped the entire yeer. Consequently, - ‘destructive 
snowslides are common in the more precipitous ae Remant glaciers 
exist in at least two areas within the region, oe ae 


Cit teloetcal data recorded at stations in and. adjacent to Park County, 


Mont., are shown in tables 3 and 4, The indicated statistics were supplied 
by the ene States Weather Bureav, Helena, Mont. 


TABLE 2. dienes e monthly and annual aati and snowfall, 
in inches, at U. S. Weather Bureau stations in and 


adjacent to Park County, Mont. 


Northeast 
. |Big Timber, Mystic Lake, entrance, 
Livingston, Sweet Grass Stillwater Yellowstone 
Station Park County County County Park 


Elevation, ft. | 4,485 7,349 


pare Snow Brectel- Snow-| Precipi -| Snow “| Precipi -|Snow- 
tation fall tation fall tation ;fall | tation jfall 


Length of 


record, yr. | Wh he a) 6 \ | 4 
Pitan Shae 0.56 5 | 0.64 hE To1 | 35.8] 1.92 | 15.9 
February. cesses | 54 5 68 S] 1.22 | 13.41. 2.60 (16.0 
WT iekvatecct Ce h | 1.00 6 | 1.76 | 19.2] 2.00 ; 24.7 
Met Yivscerneee| 1632 9] 1.22 4 |. 2.91 | 2h.3l- 1,274 10.2 
Wisc ceestageva 2.44 1 2.69 7 4.07 2 SE 9 6.7 
Fane OP 2.04 C 1.97 1 Sate 2] 4h 3.1 
SE a. |” 1,26 Of "1.38 o..1 2,30 O| 1.50 .0 
AugUSt..e.e.00+) 1.12 1 1:32 C 1.7% Lt date 0 
September......; 1.58 7 1.35 9 2.16 6| 2.81 545 
October's. scccos 1.17 9.) deh 6 1.48 1} 1.98 6.3 
November....... 80 i SY co 5 ae as 6} 2.15 | 25.8 
December...ceee.| 00 | 7.4 <53 2.28.1 27.4 
Annual average. | 14,29 14.74 (56.1 | 2h.ok {140.1} 26.73 1140.6 


1/ Includes snowfall converted to water. 
3420 « x 
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TABIE 4. - Average temperatures, °F., at U. S,. Weather Bureau stations 
in and ecsocont. be Park county Mont. 
} as 9 amar | Northeast 


| Tie: finbee, (AGeete Take: || enteeice, 
Livingston, | Sweet Grass Shi T waver Yellowstone 


Station , Park 
Elevation, ft. sessccoe | = 4,485. aS 7100. {| 6,558. 7,349 
Length of record, yr... te eo ae 6 2 oe , 

. Annual iil Ae ae 59 -  h6.3 41.2 35.1 
Mean maximum: ; oe 
| UeRUAE Tuau sees ists: 34.6 35.6) ot 2 e9eeY 25.4 
JULY ose caratesiews es 83.0 : 86.4 13-7 - 1 76.7 
AVON ccawweuus oceuew |; 58.0 |. 59.8 50.3 49.1 
Mean minimum: ) 

BNUSLY 04 eaisecceao ene, 16.2 Weg 14.0 2.0 
JULY ws:5:6.-5:6 ee Swe ewe ales 50.9 . "5k ~—524 38.1 
AMMUAL. vesesecsorcoes 33.8 . , 32.8 32.1 21.5 

So eee : ' 7 
anu re eee 60.0 i 68.0 . 52.0 = 
| JULY iccbwsiee ct ewes ws . 106.0 106.0 90.0 ma 
ANTUAL se oecesereseees ; 106.0 107.0 90.0 92.0 
Lowest: . | 
SANUELY cco cccecvcccces -39,0 | -36.0. -31.0 an 
TUIys ceucmmoneasacnec| 35.0 | - 33.0 35.0 . 
Annual... cccccscvcccece 3 -40.0 ~h 0 -35.0 -34.0 
Latest date 32° or May 5 to ; May 3 to | May 31 to 
lower in repens June 20 June. 19 ; June 21 
Earliest date 3e~.or | Aug, 24 to: Aug... 24 to; Aug. 31 to 
lower in Falls. see | 1 Oct. 8 Sept. 20 


year. ; 


"TOPOGRAPHY 


The elevated region comprising Park County, Mont. , Y neste an almost 
endless variety of spectacular alpine features. Much of this region is 7,000 
feet above sea level, with occasional peaks reaching upward 10,000 to 11 000 
feet or more in altitude, Numerous plateau areas at altitudes "ranging between 
9,000 and 10,000 feet occur ‘in the southeast part of the county. With the 
excéption ‘of relatively small parts of the Yellowstone and. Shields River 
Basins, the land mest within the county is well above 5 000 pees in altitude. 


. The western engin of Park County is marked by the. lower elopes of the 
Gallatin and Bridger Ranges, To the east, the massive Absaroka Range and 
the Snowy Mountains rise precipitously from the floor of the. Late -north- 
trending Yellowstone River Valley... Ee -e 


‘The Bridger Rezigo on the west and the peculiarly isolated’ mass of” the 
rugged Crazy Mountains to the east together form the south-trending drainage 
basin of the. Shields River. This river gpans the pees River a short 


rs 
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distance east of Livingston, Mont.; the two rivers thus comprise the main 
drainage channels of the county. 


The north part of the county, including the Shields drainage basin, 
gradually ascends a series of gently rolling foothills along the lower 
outlying flanks of the Little Belt Mountains. 


TIMPER 


The broad valleys, rolling foothills, and those mountain slopes above 
9,500 feet in altitude are either treeless or only sparsely wooded, In 
general, the greater part of the commercial timber supply is restricted 
mainly to the southeastern part of the county. Additional small stands of 
marketable-grade timber occur on the western flanks of the Crazy Mountains 
and the higher eastern elopes of the Bridger Range. The timbered areas are 
almost entirely within the National Forest boundaries. 


Lodgepole pine is the most prevalent variety; fir, spruce, and balsam 
usually are sparsely distributed throughout the forested areas. Many of 
the streams, springs, and water courses are marked by small groves of aspen, 
& variety usually unsuited for construction. 


WATER SUPPLY 


Essentially all of the recognized mining districts within the county 
are abundantly supplied with water, In several areas, topography and 
available water supply are so related as to encourage small-scale develop- 
ment of hydroelectric power. With the exception of the New World and 
Jardine districts, none of the mining enterprises adjacent to these favored 
areas have to date been deemed lazyro enough to warrant the capital expendi- 
ture required for development of hydroelectric energy. 


An adequate water supply for domestic and industrial uses can be obtained 
with little difficulty in most of the districts. The related problems of 
tailings disposal and stream contamination, however, are viewed with generally 
increasing concern by agricultural interests. 


Although only one of the county's few active mines was operating below 
gravit; drainage level, a number of flooded mine workings were observed in 
the Crevasse, New World, and Goose“Lake districts. Inasmuch as evidence of 
any substantial flow from these workings was lacking, it may be assumed that 
most excess ground water can be removed by modern equipment at nominal cost. 


HISTORY 


The history or mining in Park County is largely the record of discovery 
and development of mineral deposits in the Jardine and New World (Cooke) 
districts. Placer gold was first found by George Phelps in gravels along 
the Yellowstone River near Gardiner in 1862. In 1866 placer gold was found 
near the mouth of Bear Gulch. A continuing search for the origin of these 
placer deposits finally was rewarded in 18/70 when gold quartz veins were 
discovered at the present site of Jardine, 
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Meanwhile, persistent rumors dapat 3 the existence of rich mineral 
deposits in the New World district were verified in 1869 when the Republic 
vein outcrop was found by trappers fleeing an Indian raiding party. During 
the following summer, a number of lode and eee claims were staked in the 
district, , , | 


After the establishment of base camps at Jardine and Cooke, the search 
for mineral deposits in nearby areas resulted in discoveries in the Crevass 
and Goose Lake districts, 


Exploitation of the deposits generally followed the customary pattern 
of promotion, brief intervals of development or expansion, and longer periods 
of idleness often marked by receivership and reorganization. The Jardine 
district has been comparatively active since discovery, with the exception 
of an extended period of litigation from 1909 to 1916 and a shutdown from 
1926 to 1932. It is noteworthy that a tungsten mineral was recognized in 
the Jardine ores in 1904 when several shipments of hand-sorted scheelite 
Ore were made to Germany, These shipments are among the earliest recorded 
for domestic tungsten Broduction, | 


In 1904, a cyanide plant was added to the Jardine milling facilities, 
which were further improved by the installation of flotation equipment in 
1922, Operations were suspended in 1942 by Federal restrictions on gold 
mining. Increasing war demands for arsenic, however, led to the reopening 
of the property, which later operated eee to sel 1948, when the 
cyanide plant was destroyed by Tire. 


Exploitation of the New World district was intensifiea in 1882, when the 
area. was withdrawn from Indian lands and opened to settlement. A lead smelter 
and roasting furnace were erected and successfully operated for a short period 
on ores from the Republic vein, Prohibitive freight rates on base bullion 
forced the termination of operations in 1887. 


Continued prospecting in the New World district aaa the succeeding 
years resulted in a few shipments of lead-silver ores. In the early 1900's 
attention was directed to the district's pyritic-gold-copper ores. After 
an interval of promotions and reogranizations, the Western Smelting & Power 
Co. constructed a 250-kilowatt hydroelectric plant to supply energy for a 
-350-ton copper smelter erected in the upper Clakr Fork Basin. A long adit 
designed to develop ores exposed on Henderson Mountain failed in its objec- 
tive and the operation termindted. The smelter, which was never "blown in," 
has been largely dismantled in recent years. The hydroelectric plant is in 
ruins, 


In 1920, exploration proceeding under the direction of L. H. Brooks 
resulted in the location and development of the Irma property on Republic 
Mountain. This operation has continued to the present time as a small but 
consistent producer of lead and zinc concentrates, 


In 1933 ; claims on Red Mountain were acquired by the McLaren Gold Mines 
Co, A concentrator, later destroyed by fire, was completed in 1934. McLaren 
Gold Mines Co. stock was purchased -by the Newmont Mining Corp., and in 1939 
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considerable exploratory core drilling was done. The stock was resold to 
McLaren Gold Mines Co., and Newmont's interest in the property terminated. 

The concentrator was rebuilt, and the open-cut mining of low-grade pyritic- 
gold-copper ores was continued by the McLaren Gold Mining Co. The operetion 
has since been expanded considerably and milling facilities have been improved. 
It now is one of the State's important gold-copper producers, 


In 1942, an urgent war-born demend for optical-grade calcite led to the 
opening of several deposits in the vicinity of Wilsall, Clyde Park, and 
Springdale. An intensive program of exploration and development jointly 
sponsored by the War Production Board and the Bureau of Mines resulted in 
the production of a quantity of acceptable, optical-grade material. 


Lerge-scale placer operations were attempted at Emigrant, Mont., in 
1941, when a 10-cubic foot Yuba dredge was installed by the Emigrant Dredging 
Co. of Kansas City, Mo, Operations were suspended in 1942 because of Federal 
restrictions on gold mining but resumed in 1946. Because of difficult ground 
and its low gold content, the operation was terminated in 1948, Tho dredge 
has been dismantled and sold, 


A great number of small-scale placer operations have been undertaken 
along the Yellowstone River, in Bear Gulch near Jardine, at Crevasse Mountain, 
and in areas within and adjacent to the New World district. These operations 
were characteristically short-lived; their aggregete production over the years 
was of only minor jmportance. 


PRODUCTION 


Dependable statistics from the year of county organization in 1837 to 
1947, inclusive, indicate thet Park County has produced base and precious 
metals valued at $8,114,000. Although placer gold accounts for 12 percent 
of this metal output, about 77 percent of the total production during the 
period was recovered in gold from lode mining. The combined value of lode 
and placer gold output therefore, is, about $7,251,000, or ©9 percent of the 
county's total metal production. The total value of silver, copner, lead, 
and zinc produced has emounted to $86,000, or nearly 11 percent. 


Although placer gold was first discovered in the Park County region 
near Gardiner in 1862, no reliable record of metal-mining operations or 
production is available for the period 1862-1886. Due to the complete 
absence of authentic deta, no estimate of metal production for. this interval 
has been attempted, It is believed, however, that the total metal production 
for this earlier period probably did not exceed $500,000 in value. 


Total county metal output by years is given for the period 1887-1947 
in table 5. Metal output by districts for the period 1901-1947 is shown 
in tables 6 to 10 and summarized in table 11. These tables have been come 
piled from data supplied by the Economics and Statistics Division, Bureau 
of Mines, Salt Leke City, Utah. It should be noted that the tables are 
expressed in terms of recoverable metal and therefore do not indicate the 
true metal content of thc ores mined, 
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TABLE 6. - Mine production of gold, silver, copper, and tama) in. the 


Jardine mining district, Park County, Mont. , 1901-1947, 
in terms of recovered metals 


| Tons ore: Silver ,3. 

| 'sold or Gold, ounces fine Copper, ; Lead, Total. 

Y eare/ | treated’ Lode |Plecer! Total | ounces pounds {pounds| valve 
LOGE, ceivac|. 20,400] 15,522 i. 5,522| 3,120 “ 1 ' $323; 908 
1OG3.aerse0| 30,178; 6,197 13 6,210 7 - - 128,381 
19 eeere | 2 482 5. 3/ 3,073 be i he a bi | 65,431 
1905 ce eeeee 2,300 ee 50 1,568 606 - - 32,902 
i eee - 53 53 y) . ‘ | 1,104 
LOGhs os Jaa of 2. ky SOO) Os E 003 56 | 1,059 2he - - | 22,060 
LOGS. se ceee! 126 63 38 101 33 - - 2,107 
1909. .sese6 aaa - 5 | 5 2 - - 111 
1911-19184/ , . a 4 i - - - - 
ee ; 3,900} 1,965 - | 1,965 346 ~ - 41,003 
ile? obi A ~ ~ ~ - - - - | ” 
ROFL écca set 5 " 5 72 | T3 , Lege} i. ( prgtig 
DOASscseds|- 36,883) - 7,834 - 7,834} 1,325 | - ht 163 ,268 
te ated 8 oe - | 8,048 995 | - ‘ 167,191 
Moc cccae] | UO ETT 9,987 | - | 9,987) Aj3h7 1 . 207 , 342 
oe nee 69,409/ 14,182] - | 14,182] 1,511: - ‘ 294 227 
ROAD aseege] 24,586 55309 - | 5,355 ee | - - 111,102 
BOTT ace. : ho} “ilo t 6 13 | ; ; 2 28h 
2ROGB.scccde 1 ey 4 - | - - ~~ 88 
RIEL oe dines 70 117 - | Ly 16 - - 2,428 
og, ae 2.736 1,393 | - 1,393 305 - - | 28 ,887 
BOSS. ces 22,422) 4,038 Il t 4&Gho 500 - - 100,542 
Ce ae 29,617] 4,105 ot +i, Oe 612 | 1,275 ‘ 14) 088 
193 ss 0%a8% 30,77 | 63073 3 | €,076| 1,095 470 - 213,436 
19D ccseas |. Ost or! . e,Ge6 - | 4,820 980 250 - 169 ,489 
193Tesesece| 53,355] 10,034] 173 | 10,212} 1,550 ;~ - - 358,619 
1938. secede} 49,651 9590 - | 7,590| 1,284 | - - 266,480 
1939. sa | “Sd, 241) 8,275 - | 8,275) 1,628 ~ - 290,730 
19hO.... 57 812 | 9,327 - | 9,317] 1,866 _ < 327,422 
1941.......| 69,460] 7,436} - | 724361 12689 | 1,400 | - | 1.261686 
j ho. Se 2,799 700 - | 700 218 ; 900 - | 24 764 
19. cee 50,430; 7,243 - | 7,143] 1,942 |} = - 251, 386 
LOB. cece, | 45,217} 7,812 : | A612 | "E626 fe ‘ o7h 572 
hb. seccee| 52,040] 9, 822 | = | 9,022) 1,760 | -~« - | 345,192 
1947...405.| 68,149| 10,140;  - | 10,140] 1,822 : “ , 356,548 


‘Totals, | 925,959 71, 40d OT. th, 868 | : 3 . 1,292.) 4,979,017 


1/ No zine produced, ' 
2/ No production reported for years’ omitted ‘fom table. 

FY Combined lode and placer’ production... - Rae oA 
Y/ County promuption } breakdown by. districts. not. available. - 
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TABLE 8 - Mine oduction of Para and ative 1/ in the Crevasse 


mining district, Park County, Mont. , 1901-1947, 


in terms of recovered metals 
: a ee ee ens ennai 


Tons ore sold Silver 7 Total 
Year2/ or treated ae Sect ie fine ounces |} value 


Se lel daha e@esee . ” $124 
96 a eeeeseeveoe 1,724 “of = is , : a el 
eeeeneeeeerseres 3 = 3 3 
WOOD isc csaeendekes 218 229 1 230 35 476 
TOG 6 60k 6 66db0% 0% 2,500 | 525 - 525 198 10 ,955 
eget | a idesie ps 1 | 4 - 4 1 83 
911 91 eresese a | = = S = x 
ee eeeereses = | ef = = = = 
ont eikan Koreaaetes ; 37 a7 | - AI ,- “eo 
eeeeevece eeeeee a 3 
Ne sete y led Sinai ‘ 300 12 142 39 2,941 
1933. eeeeese eecse ij 9 = 9 = 186 
ROT ives outs eres 2,000 153 | — 153 31 5 353 
1935 @eeeeneveeeoeee ens 1,746 2Ol | = 20l 231 7,216 
DLS, Pe ea 7 2,423 230; - 230 ho. 8 ,O74 
1937 eeereeeee ° a 528 26 | = 26 9 917 
193D  ccecnseccdvee | co él; - 61 31 2,155 
Pe abrsvakoeiwe) 1,165 i) ar 134 25 | 4,707 
TOUR iwieweun as ? 13,357 2,770 | 1 SITE 700 69 ,217 


1/ No copper, lead, or zinc produced. 
No production reported for years omitted from table. 
; Combined lode and placer production, 
L/ County production breakdown by districts not available. 
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oo TABLE 9, - Mine 


...>-in terms. of recovered metals 


{fons ore sold| Gold, ounces.__| Silver 


““year2/ "| or treated |[Yods TPlacer | Total | fine ounces 
DOO Li iesse ease 1,000 250. BE, EAS 250 . 300 
1900 seen eneaweee. |: < 100 ae | o. eee = 
Woe! oe) S| mags Baa] 5h 
1906s casobsas wes ox | — 18 .!.. 18 : 3 
LOOT sae eaoees | = | m 4S i eae 45 8 
NOCS suena Sees iy = 4 26. . 26 2 
ih2/6,° eee = - ri | z * poe hada a 
1910 ccecvesevces = iz | 63 : 63 li 
1911-19153/, eooe ! = = = yo “- = 
TO lO ss ae sstceweecic | oF far ! 26 . 26 3 
OTS ss vee vens | - - | “og | "28 - i 
Wye || D) Gl e| 6 
192 eeseeeceneeg 8 a = os . 7 = 
MOO ie see wedees a = ks : - 45 q 
Gere ceccccccee = = an 18 : 18 : 3 
OOF gihca ees aiereeca's = = a e Sad 
; 92h. cavcecedes’ * ae =, | = ; 3 = 
eeu ha = 1 : . 1 
Lg weteieln ob eaee - . a om 
1930 06s sie saw ses = = el el h 
13) ow aiciea mews | ee, ~ 7 LZ 8 
O38 ig-niees oe uee Po a 300 300 46 
TOS 3 i eine wie eenen | - ad hi Lik 63 
L934 cececeveree - - 796 796 130 
193 eéseseSeewes = , = 758 758 128 
19036 cwce0eeaaoa or a 308 308 hO 
dO? (ic ob O56 cc eve ~ | -. 167 167 Ce 
1930 wie -de wih ad bard | 213 213 17 
1939 §6seeSeeuwe-es =. - 196 196 28 
TOMO Se eiewdseees = > | ho hho 76 
VOW] so ccereseceie ne eic -_ = | 2,188 2,188 308 
TON? soso eewaw bee = - 4 352 4352 623 
she ee ee = = | 12 12 - 
cea ee rnerens = = | 6 6 = 
Dig kiessebe eee’ = - 1 3 3 
TONG cee So et : = _ 2,875 2 ,875 heya) 
OU, tieecee eae az = 1,917 1,917 295 
Total....... | 1,320 i 395 | 15,592 2,592 


1/ No copper, lead, or zinc produced. 

2/ No production reported for years omitted from table. 

FY Breakdown of county production by districts not available. 
q/ Combined lode and placer production. 
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GEOLOGY, GENERAL 


The geologic complexities of Park County present a formidable challenge 
to students of vulcanismh and tectonics. Inasmuch as a detailed account of 
- geologic ‘events and their significance is beyond the scope of this report, 
the following section is limited-to 4a brief mention of the general rock units 
and their distribution, the broader’ structural features of the region, and the 
indicated relationship percent: these’ features and the kmown mineralized areas, 


The north half of the scanty is overlain Tappeiy: by: late enetetecan: sedi - 
ments of the Livingston formation (fig. 2), The ro¢ks’ included in this forma- 
tion alternate between shales, coarse and fine sandstones, conglomerates, and 
volcanic material to a max im thickness of 12,000 feet. In the northeast 
corner of the county the formation has been highly indurated by the local 
intrusion of countless sills, dikes, and stocks of diorite and granite. 
Weathering processes have only slightly effected these more resistant rocks, 
Consequently, they stand in marked relief above the surrounding plains, which 
are underlain by the softer, unmetamorphosed sediments (1). No mineral occur- 
rences of economic value have been found in the county in the Livingston for- 
mation, with the exception of scattered deposits of optical calcite. 


The central part of the county is traversed from west to east by a narrow 
belt of Paleozoic and Mesozoic sediments ranging from Cambrian to the middle 
Cretaceous epochs, The region south of this belt is occupied mainly by pre- 
Cambrian granites, schists, and gneisses overlain in part by andesite and 
Other volcanics of the early Tertiary period, 


Small islands of Paleozoic and Mesozoic sediments, stripped of their vol- 
canic cover by faulting and erosion, are exposed along Mill Creek, at Gardiner, 
and in the vicinity of Cooke, Mont, Tertiary intrusives, consisting mainly of 
monzonite, gabbro, and diorite, are exposed in the southern part of the county. 
Nearly all of the known mineral deposits and mines are either within these 
intrusive masses or, more commonly, enclosed by sedimentary rocks adjoining 
the intrusives, 


The outstanding structural feature of the region is the Beartooth uplift, 
which has elevated the broad northwest-trending Absaroka-Beartooth anticline 
several thousand feet above the surrounding plains, This uplift is bounded by 
the Beartooth and Gardiner thrust faults om the northeast and southwest, Its 
west boundary is marked by a down-faulted segment occupied by the Yellowstone 
River Valley, The uplift is sharply divided in two structural blocks py the 
_ pronounced east-west Mill Creek fault zone. In genoral, both blocks usually 
have a gentle but persistent northward tilt. However, in local arcas (New 
World district) the prevailing dip is to the south. 3 : 


LABOR SU PPLY AND WAGE SCALES 


The few active mining operations in Park County.. experience: little aiffi-.. 
culty in ma inteining, adequate labor forces. Experjenced mine .labor for new or 
expanding operations. probably could be. een recruited.fram. the Butte and 
Tobacco Root regions, 


nen -17 - 


Google 


Mine and mill labor at both the Jardine-and New World districts are 
unjion-affiliated, Wage scales in effect November 1948 were closely patterned 
after, although slightly lower than, the prevailing Butte scale. Wages paid 
at some. of the larger Park County mann operations; ag a ar with the | 
Butte scale, are as follow: 


, | . oe = * ms Hour y ratel/ 
Labor-class _ 7 Butte Dictrict 
Unskilled BUTTACOs ococrecsococvsscececsen. - ice $1. 32. 
Mi tert ico aaiehda unite ene ee bee as beans osees ° 1.15-1,25 . 2/1.39 
Ma. 2 TON 5:6:4:0:0-6:10 3019 © 490 0a @ Re bob owes eee 7 -1,10-2..25 | Ls ho : 
Truck OriVveress5 ccs sens cane seocsewbaees,0.12> tells rt! 1,40-1.46 


Shovel and dozer oOperatoyvseccrcccccecscvcse -} Lee 
i/ Based on-40-hour week, _ we 
2/ Base pay for contract miners. ties 
Small mine: operators ‘often pesort ‘to disestce or “contract aystems to avoid. | 
established payroll deductions and the. incurred accounting expenses,. These | 
deductions, ranging from 11-to 13 percent of the total payroll, are as follows: 


Item - ie, as _ . . .-> Deduction, .percent 
Old age and survivorship a ee ee je wires 2G 
Federal-State unemployment compensation.seesssssseceees = °° 30 
State industrial accident insurance: 7 ea a | i 
Underground workerS..ccccccccccctcecstecsevsecesess 10,0 
General, surface lebor and truck driverS.ecccsesoss | 6.25 
this Lnoiess csaicsivaga tics Gsceose 0205) odds elen ee ue . O50 = 
_ Average State industrial accident insurances.....66. ° © 18,0) 
TOL Desrine's Siachiaiitle eesineuiteains wout ose scuceeee. ; “12500 00 


i7 vo provision made for de creasing premium rates for ‘operators having 
favorable exverience records, | | 


MATERIALS AND SUPPLIES : 


iedeedabuaiy increased mine equipment and supply costs contribute strongly 
to conditions that currently tend to retard the exploration and. development of - 
new mineral: deposits as well as threaten idleness to established marginal oper- 
ations, Further, many items:of equipment are difficuit to obtain-even at 
advanced prices,. Fabricated iron and steel products usually maintained in. 
adequate etocks at most: saat supply. ee a aa extended oe noe | 
delivery. L358 * tye: © 7 


Current costs. of a few saucy: used sea. are er in @alusteation 
of the general upward price trend. The spite ieee are quoted f,0.b. 
Butte, Mont., unlese otherwise indicated, 
Item ae a ee ee a2" | “Price . 


Bits, center hole, lots.-of: 500-2 ,500,. each: .. 


1-5/8 iB icra eeoitsicotners od Ge recat scree ieee cece oak $ 0.36 


1-3 /4 INC, occvecrcccsccecsesescccrevesesescsessesssessevesons o3f 
1-7 8 inch, CCRC OC HEHE EHEECEHO HO EHHEER EO EHH OHO HE HST OED OD DO OES 238 
ZS bole ee eR ee ee er ee er ee er re re ere 039 
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Item : Price 


Explosives: 


No. 6 blasting caps ists less than 5,000), per M..v...206 $20.60 
No. 6 electric blasting caps (lots less than 5,000), per C 14.15 
Powder ;. in, tons lobe, cwts.“ssnwsetcevees saeiweceevessaaers, 19,00 21.75 
Fuse (in 3,000-foot lots), per M PECb ee rereceeeerceceveees 1235 


Pipe, black iron, el-foot Leng ths ; per cwt.: 
TAC Scie ae oa Sere GOSS SESS S OES Oe OS ORE OE OAC OORES $14.25 
QVC ek oie a elas ei Sots ea Io OE Re ES we Mb WE OUR OR 30.37 


ZrINCHe oececcreccccccccveccvccccccssdvessssseseascvssevees 62 .33 


Mine rail er cwt.: 


TOS OUT Oiiiccra ware Gaede oo a Oke ease Sie Ba wee See See WAS Se we eee eee 7.65 

Pipes, biel s arg ee a ae ee ee eee ee re ee ee ea eee ee ee ge ere 740 

NOS DOUG ¢ wateice dso wieree 6 So brew ee Eee N Wee a See Oe we tae es 7.40 
Timber: 


Stulls, per 1,000 bd. fs ee ee eee eee $29.50 


Diesel fuel, per gal. :2/ 


Cocke, Mont. COCKE CEH EEO SEER ESE SOHO ESSE EEOC HES EE ES OES $ 0.175 


migrant, Mont. CCOKR COCO HSC HOH OHO HCO HOL OCHO ECO OCH SHE HORE HOSET OL HE® 0158 
Gardiner, Mont. eeesveeveeeeeeaeseeseeeaseseoueaesveeeoeseseeoesvseveeeesesoeoeeseeneen86 @ 158 
Jardine, Mont, eeeeoeeoeoeweereeceeeseeseeveseeeseaeeeoeeeeeseeee «150 


1] Delivered at Rocker, Mont. 


2/ Indicated prices apply to dcliveries within 25 miles of the bulk plants, 


POWER 


Electric energy for both industrial and domestic consumption is supplied 
to Park County by transmission lines of the Montana Power Co. The main power 
artery enters the county from Bozeman at the west and runs eastward to Living- 
ston, where it follows along the Yellowstone River to the east county boundary 
at Springdale, This line has a capacity of 7,000 kilowatts at a nominal 
operating value of 50,000 volts. 


The only branch from the main artery runs southward from the Livingston 
substation up the Yellowstone River Valley to Gardiner and terminates at an 
interconnection with the privately owned hydroelectric plant just below Jardine. 
This branch has & nominal operating value of 50,000 volts and a rated capacity 
of 5,000 kilowatts. 


Charges made for industrial energy supplied by the Montana Power Co. 
throughout the State are given in the following schedule, which is based on a 
sliding scale for actual kilowatt-hour consumption plus a charge based on 
peak demand: 
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TABLE 12, - Montana Power Co. Schedule GS 4h, power rates 
Rate per kw. -hr. 


First 12 or Less. .cccccccccccccccccscese | $0.75 
Next 283. ccccecccceccvccessccecerecerces j 935 
‘ Next 1, 500. o's ces cctocowccnscsecssecceeaes 025 
Next 35 20m aiC An seriniendinnie cease sees ss ccees. O15 
Next 15. OOO% ste-soaie Siliess oases @ oa euew na ees ~ 009 
Next 200 kw, Of demand..cccccocerecccecs _ e007 
ALL additional kw, vhr, epecseccercescsee PM | aah 8 ~005 


Plus demand charge: a ee 
: First: 10. kw, sv ennecercesvegecceres ‘No charge. 


Next 20 sang gig ag ieeS Ce 6 OCG ae SOC ee eee ee ‘ $0.95 e 
pee dations. eeeovsvoenvsoe0u 8028000060880 2064 ‘12 


The ree mine aleaa on Montana Power Co. aumitts in the county cr 
essentially insignificant. The only present Cutlet is at the Jardine hydro- 
electric plant interconnection, where Montana Power Co. energy is available 
on a standby basis. 


Although the Jardine Mining Co. hormally generates an adequate eléctric- 
energy supply for mining and milling operations, their plant is subject to 
periodic failures in winter because of icing and consequent reduction of 
stream flow. Under present arrangements the domestic load at Jardine is 
carried entirely ‘by the Montana Power Co. Energy is gerierated at Jardine 
by a Pelton wheel Spretng at 305 p.8,i. and ve @ 750 a aes General 
Electric generator. 


Generating equipment at the concentrator of the ictared Gold Mines Co, 
at Cooke, Mont., consists of two 170 kv.-a. generators driven by 4-cycle, 
Fairbanks -Morse, 100-horsepower o11 engines and one 231 kv.~-a generator 
driven by an Ingersoll-Rand Piesot engine of 273 brake horsepower, 


The Parkmont a Co., Cooke, Mont., operates its mill with energy 
supplied by a 225 kv.-a, alternator driven by a 260-horsepower, General 
Motors, tank twin Diesel engine. | 

The total rated capacity of privately operated electric generating equip- 


ment supplying energy to mining operations within Park County is shown in 
table 13. 


TABLE 13, - Installed generating capaci ty at mining operations 
- in Par County, Mont. | 
ee A Sea 
Mine generating plant eerie Cycles kv. -&. 


Jardine Mining Co, ccccccee Hydroelectric 4,400 60 750 
McLaren Gold Mines Co. ....! Diesel | ” 480 = | 571 . 
Parkmont Mining Co. cescece Diesel 220 ~—-60 225 

TOtAl 6 oi ood cbse beet a t 1,546 
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TRUCKING ani 


The main factors determining trucking charges from mine to mili or ship- 
ping point are mine altitude, difference in elevation between points of origin 
and destination, loading and’ “unloading POOLED TROP S and road nan 


The few currently ‘active properties in — Geusky reateict haulage to 
the late spring, summer, and fall, thereby avoiding -the high.cost.of winter 
road maintenance,. At two high-altitude open-cut operations mining is sus= 
pended during the late fall and winter. However, by stock-piling during 
favorable haulage periods, milling operations exe enabled. to continue the 
year around, Although this method is popepinrind 10 to. unfavorable’ climatic 


a a ee ee 
Sie 2 ee 


ee ee 


Trucking costs on ores ena concentrates at. properties operating in 1948 
are given in the following table. Although these, examples represent a diver- 
sity of conditions, their number is too few to permit. generalization. 


Elevation, Elevation, , Distance, Cost/ton 
Mine | rts Destination ft. ft. Cost/ton| mile 
. Travertinel/..| 6,000 |Gardiner 5,270 2, 
Parkmont..s....| 9,700 Mi11 plant 8,550 | 3.0 
McLaren....+++| 9,600 do. 7,650 4.7 
Barbara Ann...| 8,100 [Livingston | 4,490 38.4 
Irmat/........, 8,200 |Gardiner 5,270 58.0 
1l/ Product: dimension orp handled in individual blocks of several tons 
each, | 


2/ Contract charge. 
EY Direct operating cost, 
4/ Concentrates. 


RAILROAD FREIGHT RATES 


Freight rates in effect October 1948 on ores and concentrates from 
selected Northern Pacific Railroad shipping points in and near Park County, 
Mont., to the three Montana EROL NOES; per ton in 30-ton minimum carload lots, 
were as follows: 


Value per ton, not exceeding,... | $15 | $25 $100] Over $1002 


To A.S, & R. Co. smelter, 
Hast Helena, Mont., from: 
9+33 * 


GOPGING 64 ieecceévohnn 6 os 0 bee! 

PAI SVONG 6 dss obs eS O eRe ‘ 5L7 = 
Rit VAIO CON ss 46.4505 04S aw ho eaRS 427 1 
WIADGE 65 cibd dros 6 osha Kee wKS eS 5.17 - 
Big Timber, Sweet Grass County Sekt - 
Bozeman, Gallatin County...... 3.94 = 
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Value per ton, not exceedi Corse |. $15 | $25 | $35] $50 | $100. Over $100 
To Washoe sampler, A.C.M. Co.; .} ~~. |. | 

— Butte, Mont., from: 

aia Ndie a6 oct OA ea daetns 
BOIBVOANG 6.660 68S 040 ssaeesenee 
LivingsetOeccocsecvssccseccacess 
WIGS 5s ss was a6 eo Rewer ek 
Big TIMDCr .vevcsvccccveseveces 
BOZEMAN, sovecesccecccsccsccves 


To A.C.M. Co, zinc plant, : 
Great Falls, Mont., from: 
GAPGIRE? oi sa sidce weceves 0b" ES 
Brnigrents. cxacsesccetsecvvvcsess 
LAVINA COR stdin ee seGhesen kes. 
WLISGGLI is san cidewse so oes bee 1508" 
Bigg TAMDEYM, s ccvepeveeveccssces 
BOZEMARs coc cstcececrocscopseces 


1/ For each $50 a ton (or fraction thereof): increase..in value above $100 a 
-". ton, add 20 percent to the rates -provided herein for ores and concen- 
trates of value of $100 a ton, 


Freight rates between the above-listed eau points and. smelters in 
Idaho and Utah are not available. Rates may be.established in.specific instan- 
ces, however » ON application to the traffic agent of the railroad concerned, 


SMELITER SCHEDULES 


gv at 


Most of the western custom milling plants and smelters find it impossible 
to quote blanket or "open" schedules for purchases of ores and concentrates, 
Applicable schedules usually are established only after analyses have been 
made of representative samples submitted by the prospective shipper. In many 
instances favorable schedules are negotiated and based on contractual tonnage 
agreements between seller and buyer, 


The following are summarized schedules of those in effect October 1948. 
It is emphasized that these schedules are useful in preliminary. calculations 
only. 


East Helena a eee Smelting & Refini Co. 
Copper -lead-gold-silvor ores =i concentrates | 
Payments for metals: | 


Gold-minimim paid for : 0. 03. ounce per ton,. 


Ounces per ton | oer erry Per ounce 
: 0.03 to 3, Shee Se ee ee $31.81825 — 
: Plus - Oreccevececceccsveccscvscssvesseccesces 32. 31825. 


' Silver -Pay for Fe. percent at average of the Handy & Harman, New 
. ,..¥ork quotations, or Mint price, less minimum deduction 23 
troy ounce per dry ton. 
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Lcead- If 3 percent or over by wet assay, deduct from wet assay 
1.5 units (a unit is 20 pounds) and pay for 90 percent of 
the remaining lead at the average of the daily published 
A. S. & R. Co. quotations for common desilverized domestic 

lead for delivery in New York City, less 1.8 cents er 
pound of lead accounted for, ° 


Copper-If 1 percent or over, deduct from wet copper assay 1 unit 
and pay for 100 percent of the remaining copper at daily 
net refinery quotations for electrolytic cathodes as pub- 
lishcd in E, & M. J. Metal & Mineral Markets of New York, 
less a deduction of 6 cents per pound of copper accounted 
for. 


Deductions: 


Base _charge- $8 per net dry ton for treatment of ores and con- 
| centrates having a settlement lead content of 20 percent 
or less; deduct 10 cents per ton for cach unit of lead 
over 20. percent, fractions in proportion; $7 per ton for 
those having no payable lead content, 

Arsenic and antimony (combined)- 2 percent free; excess charged 
at 50 cents per unit, fractions in proportion. 0.1 per- 
cent of lead content by wet assay allowed free; excess 
charged at 50 cen per pound, 


Zinc- 10 percent free; excess charged at 30 cents per unit, 
fractions in proportion, 


Sampling and assaying- Charge $10 per lot when less than $200 
value and $c0 per lot when over $200 value for shipments 
of less than 5 tons dry weight. Charge $5 per lot when 


less than $200 value and $10 per lot when over $200 value 
for shipments less than 10 tons dry weight. 


Washoe Sampler-Anaconda Copper Mining Co., Butte, Mont., 
copper , gold, and silver ores and concentrates 


Payments for metals: 


Copper-96 percent of copper content, with minimum deduction of 
10 pounds per ton, atE, & M. J. average price of elec- 
trolytic copper for week ending Wednesday preceding date 
of sampling, less 2.5 cents pet ae 


Silver-95 percent of silver content, with minimum deduction of 
1 ounce per ton at Government price less 2 cents per 


ounce. Silver not eligible for Government price will be 
paid for at open-market quotation, as quoted by E. &M. J. 
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Gold- 95 percent of gold content, with minimm deduction of 0.01 
ounce per ton, at $20 per ounce, plus 90 percent of premium 
in excess of $20.67 per ounce. (This is couivalent to pay- 
ing fcr 100 percent at $31.81&25 per ounce.) 


Treatment charge, f.0.b. Washoe ean? Sree Mont. 


‘Base charge = $4 per. ton. 
Add 10 percent of sum of metal. pagnents. ‘aie excess: or $15 per dry 
tone 
Ada 12 gente for each 1. percent tron (Fe), is 
Deduct 2.5 cents for’ cach 1 percent of silica (5105) in excess of 
alumina (A1303). 
Maximum total treatment charge to. be %. 50. per. ary ton. 


In case: company elécts to have shirments made’ direct to the smelter 
at Anaconda for sampling,, the base treatment charge will be $3.75 per 
dy ton, f.0.b., Anaconda Reduction Works, Anaconda, Mont., with maximum 


total treatment charge of $5.25 per dry ton, Lots of-less than 10 tons 


will be assessed an extra sampling charge of $5 flat on each lot. 


Electrolytic zinc plants, Anaconda Copper Mining Co,, at sueeuncs 


and Great Falls, Mont. 2 zinc concentrates : 


The Anaconda Copper Mining Co, abae not quote open schedules for 
the treatment of zinc ores or concentrates at its Anaconda or Great 
Falls plants. Owing to impurities, which complicate treatment in these 
plants, only certain types of concentrates are accepted. A prospective 
shipper is offered terms of purchase only after the. suitability of the 
concentrates involved is determined by ceneeee cpiyste of a represent- 
ative Sampo «: 


Terms of purchase for zinc senate eeeapied by ‘igs plants 
are given in the following schedule covering specific shipments made 
by one operator during 1943, 


Payments for metals in zinc concentrates: 


BANG ceeeseb ene Bighty percent, (80%). of zinc Seacane at 
oh, Louis price for Pee eceaere eens 


i Eighty percent (80%) of lead content in 
excess of 3 percent, at New York ‘Petco... 
Leas. 2.cents per ‘pound, | | 


-_ e = 


ae ome tens ms 


eiivetaceat ‘Eighty toeneent (Boh) if 1.0 ounce per 
ton or over. 


GOlG..sccecesees One hundred See (iooe) if. 0. ol ounce 
per ton .or. over ,, -at, bipelere Per ounce, 


er Sa Mes aye ow . 
Fy A eo? . bs 
ee ae 
7. % ‘4 i. . nw 
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Other metals.... No payment shall be made for any other metal 
or metals contained in concentrates, and such 
metals shall be the property of the Anaconda 
Co. 


Prices for zinc and lead shall be those quoted 
by Engineering & Mining Journal for week of 
arrival of concentrates at plants es Re oa 


Treatment charge: 


Base treatment charge shall be thirty dollars ($30.00) per ary 
ton of concentrates delivered and accepted, based on St. Louis 
price of prime western zinc of ten and one-half cents (10-1/2¢) 
per pound; a cost of labor in the zinc plants of the. Anaconda 
Copper Mining Co, at Anaconda and Great Falls, Mont., based at 
$11.40 per 8-hour day with the addition to or subtraction from 
said base treatment cherge per dry ton of concentrates of one 
cent (1.0¢) for each one cent (1.0¢) increase or decrease in 
said cost.of G-hour day employment; a lead content of three 
percent (3%); and arsenic plus antimony content of 0.125 
percent. | | 


There shall be added to, or subtracted from, said base treatment 
charge one dollar ($1.00) per dry ton of concentrates for each © 
one cent (1.0¢) per pound increase or decrease in the price of 
prime western zinc at St. Louis above or below ten and one-half 
(10-1/2¢) per pound, fractions proportionately. Fifty cents 
(50¢;) per dry ton of concentrates shall be added to said treat- 
ment charge for each one percent (1%) lead below three percent 
(34) in such concentrates, fractions in proportion, Twenty-five 
cents (25¢) per dry ton of concentrates shall be added for cach 
one percent (1%) of insoluble material plus iron. Twenty cents 
(20¢) per dry ton of concentrates shall be added for each 0.10 
percent areenic plus antimony in excess of 0,125 percent. 


METALLIC MINES AND MINERAL OCCURRENCES 


Most of the recognized mining districts are liberally dotted with shallow 
prospect openings, Although many of these openings were inspected, it is 
Obvious that their inclusive detailed examination was impossible under the 
scheduled program of field investigations. Insofar as possible, all Imown 
mines and mineral occurrences of inventory value are indicated on the county 
map and in the mineral tables appended to this report. However, no inference 
concerning the merits of a specific property or prospect should be attached 
to its omission from discussion in the following sections. 


In 1947-1948 mining activities in Park County were limited to six small 
and medium-scaled operations, three of which were in the initial stages of 
development and exploration. In spite of the relative inactivity during this 
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period, county minsral production attained ite: highest’ value since the begin- 
ning of the statistical. record in 1E37 - 


Jardine District 


Location and access. - The Jardine mining camp is 6 miles northeast of 
Gardiner, Mont., by a graveled and maintained county road, It is entirely 
within the boundary of the Absaroka National Forest, Gardiner (population 
750) is on U. S. Highway 89 at the north entrance of Yellowstone Park, It 
is served by @ branch of the Northern Pacific Railroad, which Pollows the 
Yellowstone River Valley to join the main transcontinental line at Livingston, 
Mont., 56 miles to the north. Winter road maintenance makes year-round travel 
possible between Jardine and Gardiner. ce a ae | 


Topography. | - The Jardins district embraces an area of about 9 square 
miles in the rugged uplands at the south end of the. Snowy Range. This area 
is marked by precipitous slopes ‘that culminate in both flat-topped and broadly 
rounded crests, The region's perennial streams, and tributary drains are con- 
fined to narrow channels whose steep walls often rise without apparent break 
for 900 to 1,800 fect. &¥,. ; ; 

The district is drainod by Bear Creek and its tributaries, Pole Creek, 
North Fork, and Pine Creck. Bear Creek flows. southward through an increas ~ 
ingly deep and stcep-walled gorge, finally entering» the Yellowstone River 
about a mile cast or Gardiner. 


Forestation, - Tho lower southern and westcrn parts of ‘the district are 
largely untimbered with the exception of scattered stands of deciduous growth 
flanking drains and stream channels, ‘These untimbered areas are well-covered 
by sage, buck brus h, and abundant range grasses. In contrast, the higher 
northern and saeteea reaches of the district are heavily. forested with dense 
stands of mature lodgepole pine, fir, and spruce, All of the district's 
timber requirements for mine support and general construction are supplied 
by these forests. | 


Water supply. - The area is bovntifully supplied with water for both 
industrial and domestic use. The mean minimm flow of Bear Creek is estimated 
at about 10,000 g.p.m. In addition to supplying all metallurgical demands, 
it affords a dependable. source of onerey for the hydroelectric plant installed 
in Bear Canyon below Jardine. The camp's domestic water edu bcmep ts are . 

i a by flume from Pine Creek, to the nor tieest. 


Geologic setting. | - The rocks eepescals in tie Janeane district range from 
pre-Cambrian to Quaternary and embrace imams | ; ic oak > sae e) 
and volcanic types (fig. 3). 


The known mineral lodes are confined to the pre-Cambrian metamorphic 
series, This series has been divided (2) into the ne i eta 
typcs: . . 


Bioti te vqaneeeiee 
Quartz-biotite schist 
Quartz-cummingtonite-hornblende schist 
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Figure 3. - Geologic map of the Jardine-Crevasse area, Park County, Mont. 
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Biotite quartzite and ouartz-biotite schist together comprise by far the 
greater part of the exposed pre-Cambrian series, However, these types are 
of secondary economic importance to quar<tz-cummingtonite schist as hosts 
for consistently productive ore bodies, 


The intrusive rocks have been assigned to the pre-Cambrian largely on 
the basis of linear structures developed by regional metamorphism (2). These 
rocks, in order of presumed increasing are, are granite and related aplites 
end pegmatites, gabbro, and diabase. The numerous outcrops of diabase and 
gabbro occur most commonly as sills conformable to schistosity (bedding), 
small stocks, and dikes of limited size and extent. Thereis no recognized 
genetic relationship. between these rocks and the mineral loces, 


Small masses of pre-Cambrian granite found near the south margin of the 
district are evidently outliers cf a large granitic body to the southeast. 
At seme of the schist-granite contacts, dikes and eills of aplite and granitic 
pegmatite grade into auriferous quartz veins, suggesting a genetic relationship 
between the mineral lodes and the granite. | 


It is estimated that Tertiery and Quaternary volcanics blanket about 
15 percent of the Jardine area, These rocks are largely rhyolite and tuff 
with minor basalt. 


Bedding of the original sediments has been determined to parallel closely 
the foliation planes later developed in the pre-Cambrian schist series. 
Although these schists are highly contorted in detail, several of their — 
broader structural relationships heave been determined, | 


The rocks enclosing the Jardine lcdes have been crumpled,into a small, 
northward-trending, anticlinal structure, In gener? dips on the west limb 
of this fold range from 20° to 60° W., although, locally, individual beds may 
flatten and even reveree direction. A westward-dipping normal fault has 
depressed the east limb and its enclosed veins abovt 300 feet (2). This 
fault strikes nearly parallel to, the axial plane of the anticline and dips 
about 40° W, It avpears to be related to an assumed major fault zone that 
marks the course of Bear Creek. 


The presence of well-developed and persistent cross folds suggests that 
the direction of dominant pressure was rotated about 90 , thereby preparing 
openings favorable for lode emplacement. Forces later relieved in the 
Gardiner thrust fault to the south may have been lergely reeponsible for 
both the Seve rOnmenY of el cross folds and the initial vein openings. 


The known lodes of the eee district are in both the west limb and 
at or near the crest of a small anticline. These lodes strike northerly over 
a known distance of 3,000 feet and range from 10 to 80 feet or more in width.,. 


The sevcral veins scaneietnn those lodes are genepniay Sensendaut to ie. 
enclosing schists; they dip westward and closely follow the tight and often 
reversed folding developed in the metamorphic scries, A few vein structures 
of minor economic importance occupy pre-mineral fractures, which usu 
Crosscut the foliation at low angles. 
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At least six major veins and their numerous splits have been recognized 
in the development of the Jardine lodes. They are irregularly spaced within 
the lodes over widths of 3 to 15 feet. Individually, the veins range from 
several inches up to 15 feet in width, are lenticular in habit, and in plan 
present. an en echelon pattern. In some instances the veins display a marked 
pipelike structure. These various. structural complexities greatly hinder 
systomatic development and extraction of the ore bodies. 


_The two vein types recognized in the district are distinguished by domi- 
nant mineralogical composition and character of enclosing rocks. Quartz voins 
in biatite quartzite and quartz-biotite schist occur with considerable fre- 
quency in the lodes of the district. These veins are characterized by lenses 
and pods of quartz containing gold, scheelite, arsenopyrite, pyrite, and galena 
_usually concentrated near the schist-quartz margins. Veins of this class are 
typically erratic in metal content and vary From barren giassy quartz to 
bonanza grade. 


Arsenopyrite veins in quartz-cummingtonite schist comprise the second 
recognized vein type. These veins are characterized by either uniformly dis- 
tributed quartz and sulfides (arsenopyrite and pyrite) within cummingtonite 
or sulfide-rich veins in cummingtonite accompanied by quartz lenses. Although 
tungsten is essentially absent from these veins, their gold content is rela- 
tively consistent and of higher tenor, 


The peimary minerals of the Jardine ‘veins | are listed es order Of para- 


genetic sequence (2) in table 14, The minerals of econamic. importance are 
capitalized. 


TABLE 14, - Paragenetic sequence in the Jardine vein minerals 


1. Quartz , —-  . lO. Pyrrhotite 
2. Feldspar 11. Chalcopyrite 
3.. Cummingtonite 12. Sphaierite © 
4, Hornblonde 13. Galena 

5. Biotite | 14. Chlorite 

6. Garnet 15. GOLD 

7. ARSENOPYRITE | 16. Siderite 

8, SCHEELITZ — 17. Calcite 

9. Pyrite’ | ae | oo 


The Jardine lodes have been explored and developed by more than 30 adits 
and about 7 miles of underground workings (fig. 4). In 1948, six main haulage 
adits and numerous intermediate levels were either in use or accessible to 
inspection. Although many of the older stopes and drifts were caved, the 
ground stands exceptionally well over wide spans. In the past, production was 
confined entirely to underground workings although increasing amounts of ore 
have been extracted from open cuts. To date, four open cuts have been almost 
completely mined out. Re cent explore tions have Gonermine’. several additional 
open-cut sites, 


' The measurement and classification of the Jardine ore reserves is almost 
iapeaes dle because of both the structural complexities of the deposit and the 
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Figure 4. - Vein system and underground workings, !200 level, 
Jardine mine, Park County, Mont. 
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erratic distribution of valucs within the veins. Available evidence suggests 
that the measured and indicated reserves would total not less than 350,000 tons. 
The inferred reserves weuld constitute an unkmowm but very large addition. 


In tenor, these reserves may safely be assumed to equal that of current 
production which ranges between 0.10 and 0. 20 ounce gold a ton, In the period 
1932-1947, about 634,000 tons of ore ayeneeene 0.157 ounce gold was mined.and 
milled, 


In addition to gold, the Jardine ores contain an average of 1 to 2 percent 
arsenic and from a trace to 0.1 percent tungsten. Recoveries of both metals 
have been attempted more or less successfully in the past. The currently de- 
pressed price of arsenic trioxide and the absence of markets have made the 
recovery and refining of this substance unprofitable. Metallurgical problems 
remain to be solved before the tungsten can be recovered economically. | 


The Jardine Mine (au, pes ¥) 

The Jardine Mining Co." 4 Wall Street, New York City, N. Y., and segainds 
Mont., owns 27 patented and 16 unpatented lode and placer claims totaling 1 165 
acres in secs, 4, 8, 9, 16, 17, and 19, T. 9 S., R. 9 E., M.P.M., Park Count; 
Mont. These holdings embrace the known Botes coup reine the Jardine district, 


The Jardine Mining Co, operation Gaeiudse fully integrated facilities 
capable of extracting 400 tons of ore daily. At the normal production:rate, 
325 to 350 tons are mined in two 8-houw shifts from underground and open-cut 
workings. Thie ore is concentrated in a flotation mill having a designed | 
capacity of 350 tons.a day. The mill product is a gold-bearing arsenopyrite 
concentrate that is further treated by cyanidation. Gold was recovered from . 
a battery of Merrill-Crowe precipitators and cast into bullion at the property. 
The cyanide plant was destroyed by fire in May 1948, which caused shutting 
down the entire operation, ' Company officials indicate that the plant may be. 
rebuilt and operations resumed in the near future. 


The operation is sduvletely electrified by energy developed in a company =. 
owned hydroelectric plent on Bear Creek, Timber cut from nearby government 
forests is contract-sawed and framed for mine use and general one 
in @ company-owned sawmill. — 


 Crevasse Mountain District 


The Crevasse Mountain district (fig. 3) is contiguous to the Jardine 
district on the southeast, Hence, to avoid repetition, discussions of topog- 
raphy, geologic setting, and other features common to both districts will be - 
limited to the more significant deviations, os 


The district embraces an area of about 3 square miles. on the southwest 
flank of Crevasse Mountain within the boundary of the Absaroka National Forest, 
It is 2-1/2 miles southeast of the Jardine camp by a steep truck trail that 
has occasional grades of 20 percent or more. Access by vehicle is possible 
only during the snow-free months. The area's timber supply is similar to that 
of the Jardine district, Its meager water resources have retarded a 
of the district's mineral deposits to some degree, 
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Gold-bearing veins first were discovered at Crevasse Mountain in 1879 
on ground latex incorporated in the Conrad holdings, Exploitation of the 
Conrad deposits took place in 1891-1893 and 1904-1908, Other veins were 
prospected and partly developed at both the turn of the century and in 
recent years. These sporadic ventures, however, were only mildly successful 
end rarely a ea ale beseney a erueen period, 


. The nuiee. aroun one -of the: district’ 8 more active properties, was ex- 
ploited under ‘several managements ‘during the periods 1921-1924 and 1934-1940. 
District eos eee heave been aren, dormant since the shutdown of this 
property in 1940, . ees 


eeceeel mills of weasioud types were constructed in the district over the 
years, With the exception of the 20-etamp. unit.formerly. at the Conrad property, 
theses plants generally failed to produce satisfactory recoveries. It seems 
likely that the metallurgical difficulties experienced were aggravated further 
by the eRe aeaueey cf the water: BUEPEY + ) 

The rocks: ‘exposed in the Grovaase Mountain arca are identical in type - 
and sequcnce with those recognizcd at the Jardine. A pronounced feature of 
divergence between these districts is the proximity of the pre-Cambrian 
granite, which at Crevasse Mountain marks the southern limit of the metamor- 
phic series and their.enclosed Iodes, Further, the lodes exposed at Crevasse 
Mountain appear to be eee ae eomanee ase me quar tz biotite schist member 
of the me tomer Dist c: series cele 


The schists at: Seewsuee appeneueiy have been warped into a broad syn- 
clinal structure that pitches gently eastward, Consequently, the known lodes 
ere disposed along two concentrically curved zones convex to the west, The — 
lodes range from 1,300 feet to more than 6,000 feet in length and from 15 
feet up to 800 feet in width. The east and weet lodes are separated by an 
interval of apparently barren schists about 1,700 feot wide. The southern- 
most veins comprising these lodes strike’ about N, 30° W. and dip eastward at 
40°, -At the center: of the district the veins strike northward and flatten 
somewhat in dip, Near their northern limit, they strike east of north and 
dip southeast at low angles, | 


The veins are predominantly characterized by a glassy quartz gangue, 
erratic distribution of gold, and the sporadic occurrence of scheelite, 
Sulfides- other then arsehopyri te and pyrite are rarely found, 


Resentieiay all of the Gnaceeeound workings’ of the ‘Crevasse Mountein 
cistrict are inaccessible because of either caving aor flooding, Furthermore, 
the surface openings are de bris-choked, to a degree that.makes bedrock exami- 
nations almost: impossible, ° ‘Consequently, the following ,descriptions of the 
mines and suepeots = are based largely on’ available reports and publications. 


Conrad (a) a - | | 
The. ere eecue ; ' @aned by the. darreasccarena Co. ; Helena » Mont., © 


embraces six patented claims in the SE1/4 sec. 22, T. 98.,R.9E. The 
property is at the south limit of the west lode. 
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The lode has been explored and partly developed on this property by a 
series of open cuts and underground workings over a strike length of 2,200 
feet and a vertical rance of 600 feet. Underground development is reported 
to total about 4,000 feet. The lode ae from 10 to 40 feet or more in 
width, has an averaze strike of N, 35° W., and di ps 25° to 45° EL (2). 


The rocks enclosing the lode | are quartz-biotite schist locally contain- 
ing sericite, tourmaline, limonite, and arsenopyrite,. Pre-Cambrian granite 
in contact with the schist marks the south limit of the lode. Pegmetitic 
tongues extending into the schists eat this contact appear to be ed ae 
related to the lode, 


The numerous individual quartz lenses and stringers comprising the lode 
range from 6 inches to 6 feet in width, ‘They are essentially concordant to 
the enclosing echists, — 


Pyrite and arsenopjrite are the only recognized sulfides, The gold, 
which is evidently closcly associated with arsenopyrite, ranges up to 0.3 
Ounce a ton. The dominant gangue mineral is a glassy quartz which is locally 
grenulated and iron-stained. In epnearance it closely corresponds to the 
quertz of the veins in quartz-biotite schist at Jardine. Local concentrations 
of scheelite and galena, which characterize. the Jardine veins, are evidently 
absent from the Conrad lode, 2 


The Conrad incline was the only opening accessible in 1943. The lode, 
consisting of numerous quartz lenses and stringers, has been explored by this 
opening for a strike length of at least 230 feet and a width of about 45 feet. 


The mine and mill plants are totally destroyed leaving no evidence of 
former operations except a few scetiered Spe aeue scars and Soveres waste dumps . 


Dryden (Au) 


The Dryden adit is in the SE1/4 of sec. 23, T. 9 S., R. 9 E., and near 
the south limit of the East lode. <A series of narrow and discontinuous lenses 
of glassy quartz are exposed by this adit over a strike length of 300 feet, 
These lenses and the intervening quartz-biotite schist comprise a lode about 
3 feet wide, which strikes N. 40° W. and dips about 30° E. (2). 


The schists adjoining the quartz pods are chloritized, and same of them 


contain massive garnet. Although the quartz is lightly stained with limonite, 
no sulfides or sulfide relicts were observed. 


First Chance (Lewis-McBri de Au) 
The footwall member of the West lode has been partly explored by about 
1,500 feet of underground workings on the First Chance group. This property, 
which contains five patented claims in sec, 22, T. 9 S., R. 9 E., is owned | 
by the McBride estate of Butte, Mont. 


The workings expose a zone about 100 feet wide that strikes north and 
dips about 10° E, This zone contains five or more individual structures, 
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each composed of numerous lenses and pods of glassy quartz mang parallel to 
the foliation. of me enclosing quertz-biotite schist, 


These cuartz Tenses renge fon several inches to 10 feet or. more in 
width, They are char acteristically ehattered and filmed with. limonite stains. 
Local concentrations cf ersenopyrite ‘ pyrite, and limonite in both the quartz 
lenses and the enclosing schist commonly contain the higher gold values, The 
schist adjoining the quartz penges often is chloritized locally. 


‘The accessible Goesines: were evarched for acheelite with the ultraviolet 
lamp with negative results.. Several quer tz. fragments rich in scheelite were 
fovni in the mill bin and on the mine dumps. 


A small sapolinecposenea flotation mill constructed at. the property in 
1928 was ovcrated for a short period without success. Consequently, the few. 
sme11 lots of ore produced from the pronerty in 1939 were treated at Jardine. 
The mine and mill plants have been strippec of all equipment. The greater ; 
part of the underground, workings was. inaccessible in aaae 


McCa: ley (Au) 


The McCauley , group ; eae by the Kidecen estate, ; “Lewletow, Mont. ; ; con- 
sists of two patented claims in the NE1/4 of sec, 22,7..95.,R. OE. 


Several strands of the West lode, dipping eastward at 50 to 25°, strike 
across the property from north to south, It is reported. that quartz stringers 
and lenses 1 to 3 feet thick are distributed along h- to ae zones. of Boft. 
(chloritized) quartz-biotite schist. 


. The quartz lenses and enclosing schists are said to contain arsenopyrite, 
pyrite, and gold as well as minor amounts of scheelite and.sphalerite (2). 


The lode has been explored by a number of shallow adits and shafts as 
well as soveral small open cuts. All workings were inaccessible in 1948," 
No production is recorded for the property. However, a small quantity of 
Scheclite is said to have Peer PEcauee’: ae World War I. 


Medona (Au ] 


The Medona is a patented claim in the ahs of sec. 15, T. 9 S., Rk. OE. 
owned by the Montena Vindicator Gold Mining, Co,, Miles City, Mont. 


The adit workings partly explore @ small segment of the north limb of 
the West lode that passes through the property at an average strike of 
N. 20° FE, and a dip of 25° E, The enclosing rock is quertz-biotite schist 
with occasional local concentrations of chiorite and garnet (2). 3 


A glassy quartz lens ebout 3 fcet wide and several ‘small footwall quartz. 
Stringers have been exposed dy the underground development, The quartz and ~ 
adjacent schist contain finely disséminated arsenopjrite and a ‘small amount 
of gold, It has becn reported that during World War I shceelite valued at 
$2,500 was. extracted.from.a small pipe associated with the acoLvesy ee 


t 
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stringers. No evidence of tungsten minerals, however, was observed at the 
proper ty. 


The camp, consisting of several buildings and a small electrified mill 
plant, was abandoned in 1939, The buildings have been almost completely 
demolished by heavy snowfall, The 25-ton mill combining amalgamation and 
gravity concentration units was powered by a gasoline-driven generator, 
Although much of the plant equipment rcmained on the property in 1948 it 
has been made larsely unusable by vandalism. 


Snowshoc (Au W 


Thc Snowshoe group consisting of 11 patentea lode-mining claims, is owned 
by the Crevasse Mountain Mining Co., Butte, Mont. It is in secs. 15 and 22, 
T.98., R. 9 E., on the north limb of the west lode, Access to the property 
is by 328/10 miles of steep, unimproved, truck trai]. southeast from Jardine, 
Mont. 


The deposit, reportedly discovcred in the’ 1080's was sporadically pros- 
pected and mined up to 1940. During the period 1934-1940, 6,000 tons of ore 
valued at $25,000 is reported to have been produced (table 8), 


The property has been prospected and partly developed by three short 
crosscut adits, two shallow shafts, and a single Open-cut. The underground 
workings, which total about 700 fest, were completely inaccessible in 1948, 
A large part of the Snowsnoe's output ts credited to the open-cut. Tnis 
working is 30 to 90 feet wide and extends about 150 feet along the strike of 
the lode, 


- AS exposed by the openecut, the lode departs from its senerally nor th- 
east trend to a strike of N, 10° to 559 W. and dips from 129 to 20° eastward, 
The lode consists of a series cf quartz lenses and stringers enclosed in 
altered and garnetized quartz-biotite schist. It ranges from l- ye to 10 
feet in width; its average width is about 5 feet. 


A preliminary examination of the underground workings made in 1942 indi- 
cated the presence of scheelite and traces of Hubnerite within both the. 
altered schist of the lode and the adjacent country rock (3). <A series of — 
face samples wes cut, composited, and assayed, with the following results: 


WO2, percent Gold, ounce | Silver, ounce 
0.55 0.08 0.05 


Preliminary ore-dressing tests showed the material to be amenable to 
combined flotation and gravity concentration. The resulting low-grade con- 
centrates however, would, require chemical treatment. These tests indicated 
that 96.1 vercent of the tungsten and 85.6 percent of the gold were recover- 
able by flotation in a bulk concentrate containing 4.91 percent WO. and 4.9 
ounces gold a ton, A concentrate containing 40.3 percent W03 at.a recovery 
of 59.9 percent was produced by tabling the flotation product.. 
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In 1948, a rough check on the deposit's tungsten content was attempted 
by pipe sampling the 6,000-ton tailing dam, ‘he tailings were found to con- 
tain 0,04 percent WO0- and 0.07 ovrnce gcld a ton, This apperent discrepancy 
evidently. contirms the belief that the greater part cf the scheelite is con- 
fined to the adjacent wall rock entirely a sassuciated from the gold-bearing 
quartz lenses, 


During the last period of oneration (1934-1940), the ores were treated 
on the property in a 35-ton, casoline-powered, amalgamation-flotation mill. 
The mill building now if in poor repaix, and most of the equipment has’been 
removed, Other improvements, consisting of a boerding house and shops, have 
been seriously damaged by neglect and hcavy snowfall, 


Watson (Au) 


The Rio Grande and Crosscut unpatentcd claims in the NEL/K of sec. 22, 
T. 95S., R. 9 EL, comprise the Watson group, The hanging-wall member of the 
West lode has beon partly explored on the Crosscut claim by underground 
workings totaling about 400 fect. 


The structure is enclosed in quartz biotite schist, ae renges from 5 
to 12 feet in width, strikes N, 129 E,, and dips 5° to 25° E. Arsenopyrite 
and pyrite are localized within both the glassy quartz ReNEGE at the quartz- 
schist contects and the adjoining schist, The individual quartz lenses are 
1 to 4 feet thick, They are reported to contain up to 0.3 ounce gold a ton 
and occasional traces of scheelite (2).. 


In 1948 the dumps were inspected under ultraviolet light with negative 
results, At that time the underground workings were inaccessible, and the 
camp buildings were largely demolished by heavy snows. The property was 
equipped with a 3-stamp, steam-powered mill. All milling and mining equip- 
ment has been destroyed or removed,. : 


No production other than a single 800-pound shipment of scheolite made 
during Worid Wai I is credited to the property, 


Other Peaeweets | 


Other prospects, including several patented claims and claim groups, 
are included in the Crevasce Mountain district, These are the Empire State, 
Frank, Kenne beck, Pop, and Vindicator. Descriptions of these properties 
have becn omitted owing’ to the absence cf pertinent factual data and thoir 
general inaccessibility. 


New World District. 


_ Location and acccss. - The New World district i8 near the northeast 
corner of Yellowstone National Park near the boundary between Montena and 
Wyoming (fig. 1). The small settlement and tourist resort of Cooke, Mont., 
(Population 200) is in the southern part of tho district. Cooke is 64 miles 
southwest of Red Lodgc, Mont., (population 2,950) cnd 62 miles east of 
Gardincr by UJ. S. Highway 12, Connections with branch lines of the Northern 
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Pacific Railroad may be made at both Red Lodge and Gerdiner. The Gardiner- 
Cooke highway is maintained throughout the year by the National Park Service. 
The outlet to Red Lodge however, is, usually closed by heavy snow from November 
to July. Consequently, most freight movements proceed to and from the Gardiner 
railheead. Communications between Cooke and the interior of the New World dis- 
trict commonly are suspended by heavy snowfall from December to May. 


Topography. - The district is in an élevated area of 23 square miles 
near the couthwest edge of the Beartooth Plateau, This region is flanked by 
the Snowy Mounteins on the west and the Absaroka Range to the south, It is 
extremely rugged as a consequence of profound glacial carving. 


The entire area comprising the district is above 7,500 feet in altitude, 
The greater part of the district is between 9,000 and 10,000 feet above sea 
level, whereas, several peaks approach 11,000 feet in altitude. The region 
abounds in bold mountain spires, sheer precipices, and tremendous talus slopes, 


The district is the center of an unusual radiating drainage pattern 
largely resulting from Pleistocene glaciation. Three main streams having 
headwaters within the district are tributary to the Yellowstone River through 
widely divergent channels. ‘The Clark Fork of the Yellowstone flows, southeast 
along the east margin. The heedwaters of the Stillwater River flow to the 
northwest from the flanks of the divide marked by Daisy Pass, At the south 
margin, Soda Butte Creek flows westward threugh Cooke. 


Forestation., - The New World district is within the Absaroka National 
Forest. Timber suitable for construction and mine support grows abundantly 
along the heavily forested sloves adjacent to Soda Butte Creek and its trib- 
utaries, Republic and Woody Creeks, The forests are predominantly lodgepole 
pine, fir, and spruce with occasional small stands of cedar and balsam. 


The forest cover thins rapidly with the increasing altitudes to the north 
end finally disappears in sporadic stands of stunted and gnarled fir and cedar. 
The highlands are without timber but are in part blanketed with abundant 
grasses and heather, Colorful alpinc plants of almost endless variety grow 
in profusion in the higher meadows. 


Water supply. - Abundant water resources exist in the district's many 
springs, glacial lakes, and streams, A large part of the heavy snow cover 
is stored on the mountain slopes until early spring. Run-off is retarded 
and controlled by the innumerable basins caused by glaciation. 


At several localities within the district, dependable stream flow and 
topography ere combined to encourage small-scale development of hydroelectric 
power. One such site was developed in 1915 in connection with a mining pro- 
motion. The plant has been abandoned and almost totally destroyed however, 
A second site is being developed by private interests to supply electric 
energy for dcmestic use at Cooke and at Silver Gate, a tourist resort 3 miles 
to the west, 


Geologic setting. - The rocks exposed in the New World district range 
from Archean crystallines to deposits of the Quaternary period (fig. 5). 
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Paleozoic sediments from the lower Cambrian through the Mississippian period 
have been identified, Mesozoic rocks, however, have been entirely removed. 
from the region by erosion. Consequently, the succeeding Tertiary cepeette 
have been laid (On unconi formable Paleozoic surfaces, 


/ 7. The predominant mOEks of ‘the ‘Arehéan par axe distinguished (4) as 
pe, follows: . , 

_ Goose Gnesie: amie. - A- rey nated rock au tieteantia in feldspar 
and quartz and ae eChiS One: paaaeceias of BLOURNO: ; hornblende, ane 
garnet. : 


Cooke grani te. - A medium-grained rock consisting of start and or tho- 
clase accompanied by subordinate Terromagnes ian minerals, : 


The succeeding Paleozoic formations. occurring within the district, their 
thickness, and distinguishing characteristics are given in table 15 (45, 


TABLE 15. - Paleozoic formations in the New Wor2a district 


Period |: “Formation nicescee - ; Character 


Misceissippian| Madison 150 Medium to massive-bedded light-gray 
_ a ae | oss limestones, highly fossiliferous. 
Devonian’ . |Three Forks! 100 Alternating light and dark limestones 


and shales with shales predominant at 
the lower horizons. 


Devonian ‘Jeffersor |; 125 [Alternating thin-bedded limestones and 
- ij | shales grading upward into dense gray 
| 4] | ‘limestone, | 
Ordovician (Ble ORE. ; L975 Dark to light gray. limestones marked in 
2,7 ee ; part by nodules of black chert. 
Cambrian loariatin 400 {Alternating thin-bedded limestones and 
ts ez - shales, Lower: member marked by 
ae | | oolitic limestone. - | 
. Cambrian |Gros Veatee 450 |Medium to thin-bedded limestones, chaley 


limestones, and dark shales, 


| 
! 
i\Flathead ' - 90 Glauconitic sandstones and quartzites. 


Cambrian 


arly Tertiary breccias comprise about 15 percent of the bedrock exposed 
in the district. These breccias are 150 to.2,000 feet thick, They range from 
acidic to basic and are composed of andesite, "latite, dacite, basalt, and tuff. 
Induration of these breccias near intrusive monzoni te contacts indicate ee 
peior onpreecmenve | 


The Tertiary breccias and cnaenayie Paleozoic saadmenes are invaded ana 
capped by intrusives and volcanics, which include gabbro, monzoni te , andesite, 
and, tuff. Gabbro appears to be the earliest. of ime intrusive series, | 


Porphyritic monzonites occur ‘in a, variety: of owas 5 which include silis, 
stocks, laccoliths, and dikes. These rocks have produced ‘marked contact 
‘effects on most of the adjoining sediments and in pas ‘ have been intensely 
altered by hydrothermal action. | 


\ 
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The New World cistrict is on the southwest flank of the broad Absaroka- 
Beartooth uplift, Cone equently, the sedimentary series has a gentle but per- 
eistent dip of about 12° to the south, No major raults have been recognized, 
The district's reticulats system of both pre- and post-mineral frectvres, 
however, probably is a mincr expression of the tremendous regional pattern 
resulting from forces responsible for tne uplift. Lovering considers the 
cistrict's fault system tc have developed lergely throuczh Tertiary. time (4). 


" With few excentions the ‘known lodes and principal mines‘in the district 
ere confined almost entirely to areas within or closely adjcining a monzonitic 
etock, 


The lcde deposits of the district have been classified as follows (4): 


1. Contact-metemorphic 
a, Copper-lead-goid deposits 


2. High-temperature veins 
a. Pyritic copper denosits 
b. Quartz-gold deposits 


2. Moderate-temperature veins 
a. Copper-lead . 
b. Lead-silver and complex lead-silver-zinc 
Ca CO Dene ones 


The ccntact metamorphic deposits are marked by abundant pyrite, some 
chalcopyrite, subordinate galena, and sphalerite. These deposits are most 
typically developec in the Gros Ventre limestone adjacent to monzonitic 
rocks. Their economic vere is primarily in gold end copper, although some 
silver is recovered, : 


Pyritic gold-copper deposits are commonly associated with neaeGne tic 
and gabbroic intrusives. These deposits erc marked by abundant pyrite and | 
Jarge amounts of quartz. The enclosing rocks exhibit a pronounced altera- 
tion halo characterized by chlorite and serici ee 


The moderate -temperature veing are fracture fillings’ and replacements 
usually found in the limestone series. Although these veins may be sub- 
divided into several types based on dominant metal associations, they appear 
to. merge and have numerous features in common. Rhodochrocite, pei lomelane , 
end ankerite arc characteristic gangue minerals thet usually accompany these 
veins, Pyrite also is often present but generally in relativcly small amounts. 
The quartz associated with these veins is commonly cloudy in appearance and 
fine-grained in texture. 


In 1948, lode-mining activities in the district were limited to two 
open-cut operations, one underground operation, and a single, small-scale 
prospecting venture, In addition, a small amount of exploratory churn 
drilling for placer gravels was performed in the upper Stillwater River 
Basin, 
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'* Only a small vart of the underground workings sole from ‘the numerous 
earlier operetions were accessible to inspection, The description of many of 
these properties, therefore, is based largoly on the published results of 
earlier studies. re 


Ali ce E, (Au) 


The Alice FE, is a patented claim owned by G. A. Packard, Cooke, Mont. 
It is on ths south slope of Henderson Mountain in sec. 24, T. 9S., R. I E., 
‘end is reached by a mile of maintained mountain road nor th from Cooke, - 


The property is reported to have produced about 2,500 tons of ore con- 
‘taining $14 in gold a ton during the period 1893-1895 (4). This ore was 
treeted in a small cyanide plant on the property. Increasing concentrations 
of pyrite, which scriously hampered the milling process, finally obliged 
Packard to abandon the operation, © 


The ore body exposed on the Alice HE. claim:is in the Flathead quartzite 
adjacent to a small gabbro vlug (fig. 6). The ore is largely massive pyrite 
in a siliceous gangue, The pyrite has been altered to limonite for a shart 
distance below the surface. Exposures suggest that the deposit may be 250 
feet wide andi 1,000 feet or more in length, The.deposit strikes about 
W. 10° -15° W, and appears to dip stecply. westward. 


The greater part of the reported output evidently was taken from an 
Open-cut near the south limit of the property. Several caved adits and a 
caved shaft are disposed along the strike of the deposit over a artaanu of 
1,000 feet and a vertical range of 200 pacts: a5 

| All evince other than the open-cut are Seaasessitie: The Guopants is 
eompletely unequipped; the few remaining buildings are in ruins. 


Big Blue (Fb, Ag) 


The Big Blue is a - paeente’ claim in sec, 26, a, 9 S..R, vs 2. owned | 
by John Kountz, Bozeman, Mont. In 1948 the claim was under lease to W, E. 
Gookin, Cocke, "Mont. Access to the property is .over oa mile of es abcd 
mountain: road northwest fron Cooke.. a 


Available information: suggests ‘that ‘about 400. tone of ore. eee 
30 percent lead has been produced from the deposit.(4), In 1941 25 tons of 
ore averaging 23 percent lead. and 9 ounces silver.a ton was extracted.. | 
_ Bulldozer trenching in 1947 disclosed a small pocket of nighisrede er 
which is reported to have yielded about 1,000 pounds of ore, |. 


The deposit consists of small lenses and stringers of palena and lead 
carbonate enclosed by the lower beds of the Big Horn dolomite. These beds 


ere extensively crushed by faulting. . Pyrite is-closely associated with the 
galena in a nent gangue. _ : 7 , - Fh | 
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Figure 6. - Geologic sketch, Alice E. prospect, New World 
district, Park County, Mont. 
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Figure 7. - Black Warrior adit, New World district, Park County, Mont. 
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The underground workings, which now are completely inaccessible, appear 
to have a horizontal extent of about 500 feet over a vertical range of 200 
feet. The claim is currently dormant and entirely unequipped., 


Black Warrior (Pb, Au, Ag) 


The Black Warrior is one of six patented claims in secs, 14 and 15, 
T. 9S., R. 14 E. These claims are owned by Sarah Brady, Livingston, Mont., 
and John Johnson, Salmon, Idaho. Access to the property is over 4 miles of 
improved mountain road end 1 mile of wagon trail northwest of Cooke. | 


In 1945 about 41 tons of ore was shipped in two lots to the A. S. & R. 
emelter at East Bop mre: The average metai content of these shipments 
was as follows: 


Oz. per ton 
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According. to Sarah Brady, these were the only ores produced from the 
deposit, Operations were concluded in 1945; the property has remained idle 
to date, 


A narrow, northward-dipping fracture system 4 inches to 4 feet in width, 
enclosed by upper Gallatin beds, has been partly developed by adit at the 
south | end of the property (fig. 7), This system strikes from N. 25° W. to 
N. 37° W. small, discontinuous lenses of rich galena ore ranging from sev- 
eral inches to 2 feet in width have been mined to surface over a vertical 
range of 90 feet. Subordinate pyrite, chalcopyrite, and sphalerite are 
contained in a gangue of quartz, calcite, and altered limestone. No oxida- 
tion products other than limonite wore observed, 


A second member of this vein system has been explored by a shallow shaft 
about 900 feet to the northwest. Although the shaft workings were inaccessi- 
ble, dump material indicated the deposit is enclosed by Gallatin limestone. 
Rich ore fragments more than 10 inches in diameter attest to the presence of 
a deposit of possible economic interest. The constituent sulfides are iden- 
tical with those found in the oreshoot to the-south. These ore fragments, 
however, were characterized by a large amount of pyrite. A nearby small 
monzonite porphyry plug may have influenced mineral a considerably 
at the north end of the vein system, 


A grab sample of the richest ore fragments at the shaft dump eee 
as follows: 
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The accessible underground workings on the Black Werrior claim total 
about 280 feet, An ore bin and two small shovs are on the property. These 
structures heve been ruined by heavy snowfall. A few scattered pieces of 
abandoned equipment at the prorerty include an TI. R., portable » 120-cubic 
foot compressor, a sméll gas engine, and a small hoist. | This equipment has 
been rendered useless by weathering and vandalism. | 


Duke (Po) 


the Duke is an unpatented claim in sec. 26, T. 9 S,, R. 14 E.', owned 
by Harry Stintson, Cooke, Mont. It is onthe south flank of Miller Mountain 
at an altitude of 5,300 feet. Access to the property ie over a 3/4-mile, 
unimproved mountain road northwest from Cooke, 


Nothing is known concerning the production except.that the property is 
credited with ney ang been a “fair! producer of high-grade lead-silver ores 
prior to 1885. (4). 


Ore fragments from the dumps contain gelena, pyrite, and sphalerite in 
@ quartz gangue. The enenoenne eoae: is limestone of the upper Gallatin 
foumation, 


The underground workings are senaietsis inaccessible. No information 
is available regarding their extent, or the attitude and size of the explored 
vein. 


Glengarry (Au) 


The Glengarry group , containing 28 patented claims, is at the head of 
the Clark Fork Basin in sec. 12, T. 9S., R. 14 EF. The " property is owned by 
the Cooke Mining Ca., New York C1 ty, N. Y. It is reached by 2 miles of State 
highway and 4-1/2 miles of unimproved mountain road north of Cooke, 


The property was agercesively explored and developed during the period 
1920-1926; it has been idle since 1927, According to reports, several thou- 
sand tons of low-grade, pyritic, gold-copper ore has been plockea out. No 
production is recorded for the operation, however. . . 


Mine workings on the Glengarry group have explored and sawkiy developed 

a contact metamorphic deposit containing pyritic gold-copper ores, This 
pai is enclosed by Gros Ventre limestone near contacts with gabbro and 
monzonite porphyry. The limestone and shales of the Gros Ventre formation 
have been silicified and pyritized locally. ‘The predaninant ore minerals 
are auriferous pyrite and chalcopyrite with occasional minor amounts of 
bornite and chalcocite. The long axis of the deposit strikes northwest 
and dips about 20° SW. (4). 


The now completely. inaccessible mine workings, consisting of four adits, 
are reported to have an aggregate-length of about 3,100 Peet. ‘These workings 


extend over a horizontal distance. of. 2,300: feet al a pent? range of 450 
feet, mH : 
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The mine and mill plants include several buildings, all in poor repair, 
Two compressors, an Ingersoll-Rand type 10 and Ingersoll-Rand type 14, in- 
stalled on the property are dismantled. A 25-ton flotation mill driven by 
a 150-horsepower Diesel engine also has been largely dismantled. The remain- 
ing mill equipment is in poor condition. Much of it is unusable and has 
little value other than for salvage. 


Homestake (Au, Cu) 


The Homestake group includes 18 patented and 2 unpatented claims in sec. 
11, T. 9S., R. 14 E., along the crest and northeast slope of Henderson 
Mountain, The property is owned by the Parkmont Mining Co., Cooke, Mont. 
It is reached by 2 miles of highways and 4 miles of unimproved mountain road 
to the headwaters of the Clark Fork of the Yellowstone River. 


Production prior to 1890 amounted to 420 tons of ore valued at $23,000. 
This ore was extracted from the Daisy and Homestake claims. During 1904-1925, 
a considerable amount of development work was completed, a hydroelectric plant 
was installed, a copper smelter was built, and an eerial tram from smelter to 
mine portal was completed (4). In spite of the large sums expended, no cre 
was produced and the promotion collapsed. The property remained idle up to 
1947, when the recent operation was started by the Parkmont organization. 
The present operation is treating about 70 tons of $11 ore daily. 


The deposit currently being exploited is of the contact metamorphic 
type. A xenolith of Gros Ventre limestone enclosed and partly invaded by 
monzonite porphyry has been highly altered and mineralized along a complex 
fracture network, A series of irregular, flat-lying ore bodies contained 
in the xenolith was undergoing devclopment in 1948. The predominant ore 
minerals are chalcopyrite and aurifcrous pyrite with oxides of copper, iron, 
and manganeso. The limestone gangue is silicified and highly altered. 


The deposit is being mined by a small open-cut precariously perched at 
an altitude of 9,700 feet near the top of the steep northeast face of Henderson 
Mountain. Although the extent of the deposit is hidden by a layer of blocky 
talus, it appears to range from 20 to 60 feet in width and strikes about 
N. 10° to 15° E. The structure exposed in the bank of the open-cut is 
cesentially flat-lying. 


From the meager available evidence, it may be inferred that the reserves 
would approach 100,000 tons containing about 1 percent copper and 0.15 ounce 
gold a ton. Owing to particularly unfavorable topography, only a small part 
of this rcserve may be recoverable by open-cutting. 


Mining operations are currently conducted by a 1/2-cubic yard Kochring 
75-horsepower Diesel shovel and a small Sullivan wagon drill powered by a 
320-cubic foot Jaeger gasoline-driven compressor. The broken ore is contract- 
hauled in 8-ton loads 3 miles to the mill-head bin and stock pile. The under- 
ground workings completed during prior operation now are completely inaccessible, 


The mill plant is of the combined gravity-flotation type. Free gold is 
recovered by amalgamation of jig concentrates. The plant is powered by a 
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260-horsepower General Motors tenk twin Diesel driving a 225-kv.-a. generator. 
As the time of inspcction the mill had just becn completed; consequently, no 
reliable data regarding operation or recoveries were available. It is planned 
to avoid seasonal interruption of the milling orereaticn by stock-niling during 
the brief mining s< ens , 


Irma-Re public (2b; Ag, Qn) 


The Irma Mines Corp. owns 8 patented and 29 unpatented lode-mining clains 
in sce3. 35 and 3€, T. 9S., R. 14 E, The property is ‘rcached by 1-1/2 miles 
cf improved mountain road south from Cooke along the cast flank of Ropublic 
Mountein, 


. The proverty contains the first vein eee discovered in the New World 
district. This vein, the Republic, was actively exploited in the late 1680's, 
in 1906, and during the period 1913-1920, In 1920 thc Republic vein struc- 
ture was identificd to the south beyond the limits of the original Republic 
holdings. This discovery was exploited bj; the newly formed Irma Mincs Corp., 
L. H. Brooks, manager, which later acquired the Republic property holdings. 

A smell concentretor was built on the Irma mroperty in 1938, Small-scale . 
preduction of both concentrates and direct shipping-grade ores have pro- 
cceded steadily to the present. 


The Irma-Republic vein systcm is ® serics of fractune fillings and re- 
placements enclosed by the oolitic beds of the lower Gelletin formetion, 
This system, striking 2bout N. 309 -h0° W., has been explored by prospect 
openings and ming workings over a length of 2,700 fect ene a vertical range 
of 250 feet. | 


Individual orc shoots apparently are structurally rclated to an inter- 
secting pattern of steep-dipving fractures and shected zones, Replacement 
processes also have been locally active at certain bedding horizons, The 
entire fracture system appears to stem from forces relieved along a largc, 
a. » Pre-mineral fault lying between the Irma and Republic workings 

fig. vs 


The fissure veins normally range from several inches to several feet in 
width, They occasionally swell to pivelike ore shoots 15 or more feet in 
diameter at intersections with other members of the fracture system. The 
upper limit of the veins and ore shoots is marked by the dark-rreen fissile 
shale that comprises the parting between vpper end lower members of the 
Gallatin formation, Although development in depth has been retarded by 
water-disposal problems, the underljing Gros Ventre formation ig the object 
of considerable speculation and is marked for early exploration, 


The vcins and ore shoots contain medium- to fine-grained complex lead- 
Zzinc-silver ores in & quartzose, manganifcrous eangue. The predominant pri- 
mary minerals ere gal ena, sphe lerite » Pyrite, argentite, and rhodochrosite, 
The common secondary minereis are lead and zinc carbonates, _pyrolusite,- 
psilomelane, quartz, and calcite. Prouestite has been reported; however, . 
its occurrence is rere in the accessible workings (4). Direct shipping- 
grade ore contains about 40 ounces silver a ton, 20 percent lead, and 6 per- 
cent zinc, Milling-grade ore contains about 12 ounces silver a ton, 4 percent 
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Figure 8. - Underground workings, Irma mine, New World district, 
Park County, Mont. 
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lead, and 5 percent zinc. Owing to the absence of adequate geologic data, 
no reliable estimates of reserves can be made at this time. 


The vein system has been developed by underground workings totaling 
abcut 5,000 feet, These workings are grouped around the Black Rock shaft, 
the Martin shaft, and the Republic adits; they are not interconnected, The 
Black Rock workings consist of a 250-foot 2-compartment shaft, a lower drain 
tunnel, and a short adit connected by raises with the lower drifts (fig. 8). 
A shallow prospect shaft and several short drifts comprise the Martin work- 
ings. The Repvblic workings consist of several short crosscut adits leading 
to several thousand feet of drifts and raises, In 1946 most of the ore pro- 
duced was taken from the Black Rock workings. The reopening of a part of 
the largely inaccessible Republic workings was being started. 


The mine plant is equipped with a single-drum, 20-horsepower, gasoline- 
powered hoist; a 9 x 8, class I R-1l compressor driven by e McCormick-Deering 
tractor; and a Chicago-Pneumatic 9-1/2 x 18 compressor direct-connected to an 
Oil engine. All ores are hoisted by bucket and trammed to the mill-head bin. 


Milling-grade ores are treated by selective flotation in the 35-ton 
concentrator, The crushing section of this plant is powered by a Fordson 
industrial motor, The milling section is belt-driven by a Caterpillar 
Diesel 75 ratcd at 110 horsepower, In normal operation, the crushing scc- 
tion is operated for a single 8-hour shift, whereas the fine-grind and 
flctation sections operate 16 hours. 


McLaren (Au, Cu) 
The Mclaren Gold Mines Co., Dayton, Ohio, owns 6 patented and 25 un- 
patented cleims in sccs. 10 and ll, T. 9 S., R, 1k E. Access to the property 

is over 4-1/2 miles of improved mountain road north of. Cooke. 


Small-scale opcrations were started in 1933 at the New Year's Gift claim 
on the southwest flank of Red Mountain, In late 1934, a concentrating plant 
was constructed by the company at Cooke. This plant, later destroyed by fire, 
was redesigned and rcbuilt. In 1938 the Newmont Mining Corp. acquired an 
intercst in the proverty and undertook an extensive exploratory core-drilling 
program. This interest was relinquished in 1940. ‘The property has since 
became a consistent producer. Production eince 1933 has amounted to S24 
tons of copper and 36,000 ounces gold, 


The deposit consists of pyritic gold-copper minerals disseminated 
throughout a xenolith of Gros Ventre beds and part of the overlying lower 
Gallatin formation. The sedimentary rocks are surrounded on all sides by 
monzonite porphyry. Minable ore has been found only within Gros Ventre 
beds. Small sulfide stringers are, however, found to penetrate the Gallatin 
formation ae well as the adjoining monzonite. Mineralization appears to be 
most intense at the intersections of a complex fracture network. 


The deposit, as exposed by open-cuts, is 20 to 40 feet thick and about 
500 feet long. It strikes about S. 10° to 15° W. and is nearly flat-dipping. 
According to company officials, the ore body has been traced by core-drilling 
for an additional 1,000 feet along the strike, Significant extensions in 
depth also were reported, 
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The predominant ore.minerals are pyrite, chalcopyrite, bornite, covellite, 
native copper, and several oxidized copper ccmpounds, Occasional specks of 
galena and sphalerite also werc noted, Run-of-mine ore contains 0.1 to 0. 4 
cunce gold a ton and 0.8 to 1.5 percent copper. Infcrred reserves may amount 
to more than 300,000 tcns. 


All ore ‘is mined by open-cut methods daa heuled by two 15-ton Euclid 
trucks to stock piles and hcad bins at Cooke. The open-cut is equipped with 
a 3 /4-cubic yard P & H shovel, a Bay City 1/2-cubic yard shovel, two 320-cubic 
foot gesoline-powered compressors, a@ wagon drill, and jackhammer . The open-cut 
originally wae designed for a strip ratio of e to 1, but actually the retio is 
somewhat higher, Mining generally. is possible only "Prom May to October. In 
spite of theee handicaps, annual production has approached 40,000 tons of 
crude ore mined and milled, 


The McLaren concentrator at the cast edge of Cooke is a combined bulk 
flotation-gravity plant having a nominal capacity of 200 tons. In 1943 this 
plant was treating about 185 tons daily. The resulting concentrates, which 
contain about 1.2 ounces gold a ton and 11 percent copper, are trucked to 
Gardiner end shipped to the Anaconda smcltcr for treatment. The completely 
clectrificd mill plant is powcred by three Diescl- driven generators having a 
totel rated a of ate kv. -&. 


Mohawk Warrior (Pd, Ag) 


Three patented and five unpetented claims in the SE1/4 of sec. 25, T. 9S., 
R, 14 F., are owned by the Mohawk Mining Co., Miles City, Mont. The claims 
are reached by 1 mile of unimproved road slong Woody Creek southeast of Cooke. 


Following initial exploration during 1921-1926 the property remained dor- 
mant until 1947, when a small-scale prospecting venture was started by H. E. 
Gookin and W. C. Flat of Cooke, Mont. No ores have been produced from the 
property to date. 


A narrow, persistent, sheeted zone in the Flathead quartzite and the 
overlying Gros Ventre limestone has been explored by shallow prospect pits 
and mine openings over a horizontal distance of 300 feot and. @ vertical range 
of 100 feet. The zone strikes N, 10°. ¥ W. and dips about 75° E.; its average 
width is less than 3 feet, =e 


Seams of coarse-grained sulfides ranging from 1 inch or less up to 3 
inches in width are sporadicaily distributed within the zone. The ore contains 
galena, tetrahedrite, and subordinate sphalerite in a quartz gangue stained with 
manganese Oxides. Argentite, polybasite, and native silver have been recognized 
in specimens. A selected character sample taken from a 2einch sulfide stringer 
contained 56 percent lead and 720 ounces silver a ton. 


The only accessible. opening en the vein is a short prospect adit in the 
lower glauconitic beds of the Flathead quartzite. Other workings presumably 


on the vein include two shallow shafts and an upper adit. A third adit 300 
feet southwest of the vein has been driven in an andesite sill (fig. 9). 
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Figure 9. - Mohawk Warrior mine, New World district, Park County, Mont. 


Google 


DIKE NARROWS, NO SULFIDES EXPOSED 


NS) 
Q OPEN-CUT 
gee 
eee B_ 10° 
1/2" TO 1" SEAMS oe ALT.8875' 
fb EXPOSED IN ee VEIN EXPOSED BY CUT — PbS ON HANGING WALL 
70° 
GALLATIN LIMESTONE 
VEIN: 3’ WIDE. Mn & Fe OXIDES; 
OPEN-CUT 6" PbS ON HANGING WALL. 
ALT. 8810' 
MONZONITE OY es 
PORPHYRY ~_ Pa lad 
= Ac; ~ 
= SE85~ —. 
~ Tony ~ 
= ~— 
ee, 


SCALE IN FEET 
oe 


Figure 10. - Geologic sketch of the New World prospect, 
Park County, Mont. 
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The property has been improved with log structures used for shops and 
living quarters. Mining equipment includes a headframe at the upper shaft, 
a stationary compressor driven by a 25-horsepowcr gasoline engine, a 380- 
cubic foot gasoline-powered portable compressor, and a complement of small 
tools. - 


Morning Star (Pb, Ag) 


The Morning Star is a patented claim in sec. 23, T. 9S., R. HE. It 
is owned by Sarah Brady, Livingston, Mont., andAdolph Whetzstein, Fort Wayne, 
Ind. Access to the property is over 1-1/2 miles of improved mountain road 
and 2 miles of truck trail northwest of Cooks. 


The property is reputed to have produced lead ore during the early period 
of the district's development, According to Sarah Brady, a carload of coarse- 
grained galena-silver ore valued at $93 a ton was produced and shipped to the 
East Helena smelter in 1922, The property has since been completely idle. 

The worxings are inaccessible, and all equipment has been removed. 
' 

Ore fragments from the dump contained coarse-grained galena, chalcopyrite, 
and small amounts of argentite in a siliceous gangue. The vein is encloscd by 
the Big Horn dolomite. According to reports it is a vertical fracture 2 to 4 
feet wide striking N. 20° W. The upper part of the vein is said to be strongly 
oyidized and contains an appreciable amount of anglesite and cerussite (4). 


The uncerground development is reported to total about 700 feet over a 
horizontal extent of 600 feet and a vertical range of 100 feet, 


New World (Pb, Ag) 


The New World is a patented claim owned by the Buffalo-Montana Mines Co, 
in sec. 23, T. 9S., R. 14 E. It is reached by 1-1/2 miles of unimproved 
mountain road cast from Cocke, | 


According to reports, the property was active prior to 1886 and was 
worked for a short period in 1907. Production igs said to have amounted to 
about 2,000 tons of mixed coarse-grained lead sulfide and carbonate ore 
containing 1 ounce gold a ton. The property was prospected in 1947. The 
results of this recent work, however, were not particularly encouraging. 


The ore shoots are said to occur in irregular, flat-lying pipes enclosed 
by Gallatin limestone, These shoots ranged from 22 feet by 7 feet down to 
5 feet by 4 inches in cross section. Their average cross section was esti- 
mated at 7 by 7 feet (4), 


A recent open-cut exposed a small, discontinuous vein at the contact 
between the limestone and a monzonite porphyry dike (fig. 10). This vein 
ranges from 4 inches to 3 feet in width over a horizontal range of 60 feet. 
It strikes N. 35° W. and dips 70° NE. Manganese and iron oxides with occa- 
sional emall nodules of galena and cerussite are contained in a siliceous 
gangue of altered limestone and monzonite porphyry. 
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The- earlier workings are inaccessible. All equinment has deen removed, 
and ‘the recent Pi -ospect has been abandoned. on 


Stump (Pb) 


The Stump property consists of one patented claim in sec. 26, T. 9S., _ 

R. 1s E. It is owned by the Yellowstone Mining Co., Cooke, Mont. .Access to. 
he property is over a 2 3/4-mile, steep, unimproved mountain road northwest 
from Cooke, i : _ 

No information concerning the property's production is available. A 
large amount of zinc-free leadjshowever, is stated to have been’ shipped to 
tiie ole Republic smelter at Cooke, Exploitation of the deposit probavly was 
im progress during ‘the late 1860's, Underground workings reported as having 
a combine d length of more ‘than 800 feet now are entirely inaccessible, 


Available information indicates thet the ore was found in flat-lying 
lenses along bedding in the Gallatin limestone (4), Thesc ore shoots are 
said to strike about N. 809 W. and dip 5° to 7° S,. They ranged from 2 
inches to 2 feet in thickness. The prc colnet primary sulfide is galena 
associated vith chalcopyrite, pyrite, and sphalerite in a ee gangue. | 


- The lower workings penetrated the Gros Ventre formation. ‘Nothing is. 
known concerning the occurrence of ore shoots at this horizon, 


The property is unequipped and presumably has been inactive since the 
closing of the Republic smelter in 1637, — 


Tre dennick (Au) 


Five patcnted claims in secs, 1, 2, U1, end 12, 7. 95S., R. 1U E., are 
owned by the Tredennick Development Co., Cooke, Mont. ' These claims are on 
the southeast flank of Scotch Kennet Mountain, ' They are accessible by 2 miles 
of State highwey end 5 miles of unimproved movntain road north from Cooke, 


Prospecting activities following Worle Wer I disclosed a small “pyritic © 
copper deposit along e gabbro-granite contact, In 1922, development of the 
deposit was sterted by a lower crosscut adit. Financial difficulties necessi- 
tated turmiriation of this work a short distance from its objective. The ‘prop- 
erty has been idle since 1geh. _No indication of Rroduction appears in avail- 
able reccrds. ' - | oe 


Pyritic gold-copper ores occur in eee seule elong a shected 
zone adjacent to a gabbro contact. This zone strikes about N. 55° BF. and 
dips 60° S. It ranges from several feet up to 30 feet in width. The pre- 
dominant ore minerals are euriferous pyrite and chalcopyrite: these are 
associated with minor amounts of galena and sphalerite in a gangue of 
a quartz, The cre is reported to contain up to 0.5 ounce gold 
a +on me arias re ‘ tt e : : 


The underground workings, which total-about' 1,200 feet in length, are — 
completely inaccessiblc. Several buildings and shops at the lower adit have 
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been largely destroyed by heavy snowfall. All equipment has been removed 
from the property. 


Other Prosnects 


A number of other mineral deposits were prospected in the early days of 
the New World district. Among these are the Carlton (Pb-Ag), Commonwealth 
(Cu), Chipmunk (Pb-Ag), Elizabeth (Cu), Longstreet (Cu), Lula (Cu), Shoo Fly 
(Pbvic: ), and U. S. Treasury Mint (Pb-Ag). The underground workings now are 
uniformly inaccessible, Little factual information could be obtained, although 
a few impresgions concerning the mineral associations and enclosing rock were 
recorded during insvecticons made cf the dumps of the old workings. The meazer 
data available have becn summarized in the table appended at the end of this 
report, 


Goose Lake District 


Location and access, - The Goose Lake district, embracing an area of 
about © square miles, is contiguous to the New World district on the north. 
Access to the area from Cooke is by 7 miles of unimproved mountain road to 
the Clark Fork Basin and 4 miles of steep, rough wagon trail. 


Topography. - The region has an altitude ranging from 9,000 to 11,500 
feet. The Goose Lake shore line is about 10,000 feet above sea level, 
Cirques, hanging valleys, and small glacial tarns are abundant. The remnants 
of a receding glacier can be seen 1 mile northeast of Goose Lake, a 


Drainage is by ea series cf small lakes and connecting streams into the 
Goose Creek Valley; along the district's south margin. Goose Creek is one of 
the main headwaters of the Stillwater River. 


Although perts of the area commonly are snow-free for 3 months of the 
year, the north slopes and higher elevations are usually snow-covered the 
year eround, 


Timber and water supply. - Merchantable timber is entirely lacking 
throughout the district. Occasional small clumps of stunted and gnarled 
fir grow in protected positions and at the lower altitudes, The meager soil 
cover flanking the lake basins and streems supports a variety of alpine plants, 
heather, and buck brush. 


The region ig abundantly supplied with water from melting snow by a net- 
work of small ponds, lakes, springs, and streams, Although many of these are 
frozen during the long winter, Goose Lake maintains a steady flow into Goose 
Creek throughout the year, : 


History. - Sporadic prospecting of the Goose Lake district closely fol- 
lowed initial explorations in the New World district. Difficult access and: - 
short seasons, however, discouraged aggressive exploration until 1904, In _ 
1906, patents were obtained for several lode claims at the northeast end of 
the lake by the newly organized Copper King Mining Co, Surface and under - 
ground work at this property was continued for two seasons and terminated 
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in 1907. With the exception of a few small prospecting ventures, the district 
hae been dormant eince 1910. No ores have bcen shipped from any of the dis- 
trict’s prospects, 


Geologic setting. - The Gcose Lake and New World cistricts in general 
have @ comuon geolozic background with cnly. minor differences. Deep erosion 
in the Goose Lake region has exposed the Archean Preece Te through a a 
removal of toth Paleozoic and Mesozoic sediments. 


In addition to the.Goose Creek and Cooke granites, a third Archean crys- 
telline has been fcund a short distance north of Goose Lake. This rock has 
been classified (4) as gabbro eneiss. | 


Small plug of Tertiary gabbro, monzonite, granite, and syenite center 
arcuné Goose Lake, The syenite appeers to grade progressively through 
granodiorite into gabbro. Its predominant composition is orthoclase and 
albite accompanied by biotite, hornblende, and quartz. The district's few 
known mineral deposits aro either in or closely associated with these. 
Tertiary intrusive rocks, The recognized structural relations between the 

intrucives and the Archean rocks are indicated in figure ll. 


In 1948 all underground workings were inaccessible and most of the 
open-cuts wore Pilled with surface wash, Most mineral associations: could 
be determined roughly by material on the waste dumps. Dimensions and atti- 
tude of the vein structures were generally obscured. In the following 
deecriptions of the prospects, therefore, considerable relaince has been 
placea on information obtained fron publications, 


Copper King (Cu) - 


The Copper King Mining & Development Cq., Livingston, Mont., owns four 
patented lode claims at the north end of Goose Lake in sec. 18, T, 8S., 
R. 15 EB. Access to this area is indicated in figure 11. The property has 
becn idle since its initial exploration in 1904-1907. Although a small 
quantity of ore was mined and stocked at the property, none was shipped. 


The explored deposit is enclosed by a small syenite plug. It appears — 
to strike northward and its width reportedly ranges from several feet to 20 
feet. The ore is chelccpyrite, limonite, and malachite in 4 feldspar gangue. 


According to W. B. Hart, Cooke, Mont., one of the original locators, ore 
containing 20 percent copper was found at the sheft collar. Material at the 
shaft bottom is reputed to contain up to 18 percent copper. A prospect trench. 
near the shaft hovse exposed ore containing 20 percent copper, 2.87 ounces 
silver, and 0.1 ounce platinum a ton. Grab and character samples taken in 
1948 from stocked ore assayed as follows: | 

— | __Percent _ 
Sample Sore} Seaver | bead | COBPEE 


Stocked ore, rey coer aaa ve 
Stocked ore LAD. oseseccsrcrcocs see 169 
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Figure I1. - Geologic map of the Goose Lake district, Park County, Mont. 


Google 


Lover ing regards the denosit as syngenetic in type and cites supporting 
mineralogical evidence (4), , 


No reliable information regarding the extent or grade of the deposit 
is available. A 100-foot.exploration shaft near the edge of Goose Lake is 
flooded to the collar; the numerous open-cuts are almost completely filled 
- with Weak brought down bY nee snows, - 


other Prospects 


Many other claims were steked and briefly prospected in the district 
early in the history of Goose Lake. A few of these prospects were explored 
by shallow underground workings. Most of the work, however, was limited to 
small, shallow test pits and trenches. The underground workings generally 
were inaccessible in 1948. The available information concerning the Hecela- 
Flora, Copper Glance, Copper Index, and Lazy Beetle prospects has been 
summarized in the table eve et the end of this report. 


| Emigrant District 


Location and access. - The Emigrant district is in south-central Park 
County 24 miles by U. S. Highway 89 south of Livingston, Mont. Chico, 
Emigrant, and Pray are small settlements in the Yellowstone River Valley at 
the west mérgin of the district. Emigrant is on the Gardiner branch of the 
Northern Pacific Railroad, which joins the main line at Livingston. 


‘Access to the district's interior is by county roads along Mill and 
Emigrant Crceks (fig. 12). These roads usually are closed in winter by 
heavy snowfall. In 1948 washouts destroyed the Emigrant Creek road beyond 
Chico. The district's mines and prospects are accessible from these second- 
ary roads only by steep truck trails and Forest Service fire trails. 


Topography, - The Emigrant district has been deeply carved by glacial 
action; consequently, it is extremely rugged. It is entirely above 6,000 
fect in altitude, Unbroken slopes rising abruptly from the narrow valley 
floors culminate in ridges and spires 10,000 feet or more in altitude. 


mountain torrents that race along’ the canyons and gorges of Emigrant, Mill, 
and Elbow Creeks and their tributaries, 


Forestation, - The area generally is heavily forested with lodgepole 
pine, fir, and spruce up to an altitude of 9,000 feet. The forest cover 
above this level rapidly diminishes to scattered clumps of gnarled cedar and 
fir. Deciduous species are common along the main streams at the lower alti- 
tudes. Most of the forest areas contain stands of commercial timber suitable 
for mine-support and general construction. 


Water supply. - The region's water resources are adequate to meet any 
anticipated combination of industrial, agricultural, and domestic demands, 
Only a small part of the persistent year-round stream flow currently is 
used for irrigation of the lower bench lands bordering the Yellowstone River 
Valley. Sites adapted to small-scale hydroelectric development exist on 
several of the larger streams, 


3420 - ho - 


Google 


are ey 


Geologic setting,.- The roeks exposed in the Emigrant district range 
from Archean to Tertiary (1) (fig. 12). The Archean rocks are similar to 
those in the Jardine district, The Paleozoic strata, represented by forma- 
tions assigned to the Cambrian, Ordovician, Devonian, and lower Mississippian . 
periods, conform in Seen with the series pees tee by Toten = the New — 
World district eats 15) : F . Pag Oa gee 


Tertiary rocks ‘oseuesias About halt ‘of. the Tere include. ‘sic andes - 
ites, rhyolites, intrusive acidic andesites, and related granitics, The «= 
remaining area is. covered mainly by Archean: erystallines,. minor pelgorote: 
outcrops, and Quaternary .deposits eons: ‘the’ Perouse ease HAGE Bus 


The district is on the west flank of the osaeoia haas tooth uplift. 
This uplift has been split into two blocks by an extended east-west zone of 
high-angle faulting along Mill Creek (1). The south block, which contains 
most of the district's kmown mines and prospects,’ has’ beén. depressed. Beveral | a 
thousand feet a aca ot the Pcie Mar miaes nor th block: 15) ts 


Alice C (Pb, Ag) ai a a ee 


The Alice C group contains one patented and two unpatented lode claims 
in sec, 23, T. 6S., R. 9 E., owned by H; P. Stuart, Pray, Mont. Access: to. - 
the area from Pray is over 10 miles of. county and.Forest Service. roads. east-. 
ward up the West Fork of. Mill -Creek. The property.is on Bulldozer” Creek enone: 
1 mile above its confluence with the mene ‘Fork of Mill. Creek.: 


According to Stuart, “the deposit wAB “@iscovered and Spends in the. 2850'0. 
Underground exploration,: consisting of two adits totaling 750 feet in a 
and a 130-foot raise to surface, was accomplished before the prospect. was. 
abandoned in 1904. No. chi pment ‘have been made. All: ater has been i 
removed, 


The workings explore a. narrew. fracture zone in pre-Cambrian biotite _ 
schist over a strike length of about 100 feet.. The fracture e ranging fron. 
1 to 3 inches in width, strikes N. 75° W. and dips 35° N,.. It closely follows — 
the foliation of the enclosing schist. Small quartz stringers end lenses con- 
taining galena, i ia a and ed occur ee eae the 
Structure, . 


A large composite sample taken at. intervals along the vein + was. nsaayed 
by the International Snelting & Refining Co. as: follows :. 


Percent 
Mad cots swe ses seacces - 27.0 ae ; 
JOIN 4 wb6 es bow ee ea oe b bees . a ee ap tans | 
i ae fe C ee es er ee : 
SLIVEY ops ss bos 0eebeee wes na eV. _ | 


Gold.. $20.ee nb Setesee eee. =< 65 0.12. 


Barbara Anne (Ag-Pb) 


The Barbara Anne prospect was discovered recently and opened on one of 
four contiguous unpatented lode claims in sec. 35, T. 68., R. 9 E. Access 
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to the property from Pray, Mont., is by 9 miles of county road along Mill: 
Creek, then 5 miles of steep, rough, truck trail that follows the West Fork 
of Mil2 Creek and Arrastra Creek, 


The claims, held by Kester Counts, Livingston, Mont., were being devel- 
oped under a leasing agreement in 1947 and 1945, Test shipments totaling 53 
tons were made to the A. S. & R. smelter at East Helena, Mont. Development 
oe end all equipment wes removed from the property in the fall of 
19 


A 25-foot, single-compartment shaft was sunk on the outcrop at an alti-— 
tude of 8,300 feet. A 20-foot drift on the vein was driven from the sheft 
bottom, A crosscut adit 150 feet lower than the shaft collar was started in 
July 1948, The planned length of thie adit was 210 feet to intersect the 
downward extension cf the Barbara Anne vein, 


The prospect is in an area of basic andesites on the northeast flank of 
Mineral Mountain, These andesites overlie pre-Cambrien and Paleozoic strata 
and, in turn, are partly covered by rhyolite flows. Occesional islands or 
xencliths of quartzite, shale, and limestone occur in the andesite, Several 
isolated patches of these Paleozoic rocks are exposed within a few hundred 
yards of the Barbara Anne outcrop, 


Two narrow quartz-filled fractures in a zone ebout 4 feet wide have been 
exposed by a 30-foot prospect shaft and several hundred feet of bulldozer 
trenching. This structure strikes N. 17° E. and dips 68° W, Its explored 
length is about 40 feet. Intermittent exposures made during trenching and _ 
road construction indicate a length of about 750 fect. Continuity, however, 
has not been established. A narrow footwall stringer about 25 feet east of 
end parallel to the main vein elso was found during road Coates aa Its 
length has not been determined, 


The ore consists of fine-grained galena, copper sulfides, and occasional 
blebs of sphalerite in a quartz-pyrite gangue. The tenor of the ore as mined - 
is indicated by the following average smelter returns: | 


Oz. per ton 


GOLGS o250es cage ie eieaw cue” 0,8 
SLLVOEY sic ois eerse see's oe ces 12.1 
Percent 
LO8ds 62566 oes we be swen 0.9 
CODDOY s carwie-eicidie ne bewcdws 3 
LINC. coc ereveroeccescne 3 
Bismuthl/,....eece. eocvce 26 


1/ Determined on one lot only, 


Two Bureau of Mines channel samples of the structure taken at one surface 
exposure assayed as follows: 


Percent 


Sample |Gold | Silver | Lead | Copper 
Pull wi dt. ~3 feet Cee rerecoreresesoocseos 0.05 2.25 0.6 0.7 ; 
Richer footwall portion (2.3 Peet). csccccece el ple 1. 1.8 
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Emigrant Gulch Molybdeni te (Mo) . 


The Fmigrant Gulch molybdenite prospect “ae 48 BEC. 6, T.°7 Sey Re 9 Ee 
The deposit is on one of a group of six unnatented lode claims held by W. Le 
Kearns, Livingston, Mont. Access to the area-is by 2 miles of truck trail 
and 4 miles of pack trail south from Chico elong Fmigrant Creek, Chico is 
31 miles south of Livingston, Mont. , by U. S. Highway 89.. 


-The deposit was explcred in 1947 by the Hodges Mining Co. of Los haestiee, 
Calif. No ore js known to have been shipped from the property. The principal 
mineralized area has been explored.over a vertical range of 215 feet by two 
adit workings totaling about 800 feet in length. The lower adit is at an 
altitude os ‘7,000 Pest. All be has. been EMO’ from the property. 


The ‘underground workings explore. a pipelike zone of nececiated and 
fractured trachyte porphyry about 150 feet in diameter. The fracturing 
diminishes in intensity and fades outward.from the central part. Openings 
in the breccia and fractures are filled with pyrite, molybdenite , and traces 
of gold and silver. . 


The central brecciatcd zone ce 0.3 to lel pceeene MoSo, Channel 
and core samples taken from the fractured zone during development averaged 
about 0.07 percent MoSe, up to 0.03 ounce ee and traces to 0. 8 ounce silver 
e ton, , 


Galena Gideon Pb) 


The Galena Queen grovp which contains two unpatented lode claims held 
by Kester Counts, Livingston, Mont., is in sec. 4, T. 75S.,R. 9E. The 
property is reached by & 2-mile foot trail along Arrastre Creek from. the 
Barbara Anne access road, ~ 


An unknown but presumably small amount of gold-bearing ore was produced 
from the property in-the 1870's. Underground workings consist of a 55-foot, 
single-compartment shaft and a 180-foot adit driven on the vein structure, 
The ruins of a emall arrastra lie a short distance below the adit portal. 
Although the adit is accessible, the walls and back are obscured by a thick 
deposit of iron oxides, The shaft. igs. flooded to the collar. 

The adit has exposed a small gash vein within a wide sheeted zone in 
rhyolite, The gash structure strikes N. (om E,, dips 79° S., and ranges in 
width from 2 inches to 1 foot, The. sheeted zone strikes N. 65 E., dips 
vertically, and exceeds 400 feet in width, a... uA 

The gash structures contain pyrite and coarse oer minor amounts 
of sphalerite and chalcopyrite in a quartz gangue. The sheeted zone locally 
contains particles of fincly disseminated galena mainly confined to areas of 
local silicification. A 100-foot chip sample takon from a stream-bed exposure 
of this shected ZONE contained O: = Percent lead and traces of gold and silver. 


Scveral ‘Lenticular Sea: manganese deposits have been found perched on the 
lower flanks of Arrastra Creek near the Galena queen adit. pace deposits are 
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evidently remants of larger basin deposits formed by interruption of the 
Arrastra Creek drainage. The individual lenses appear to have a plan area 
of less than 5,000 squave feet and range in thickness from 3 to 6 feet. In 
places, sand, gravel, and cobbles have been cemented by manganese oxides into 
dense, conglomerate-like masses, Less frequently, the manganese oxides alone 
have built up spongy masscs in which occasional organic rcmains are found. 
Samples containing up to 40 percent manganese are said to have been taken 
from the deposits. 


Mt. Cowan Molybdenum (Mo) 


The Mt. Cowan molybdenum prospect is in sec. 22, T. 55., Ro LOE. It 
is on one of a group of 12 contiguous unpatented lode claims held by Kester 
Counts, Livingston, Mont. Access to the property from Pray, Mont., is by 
12 miles of county road along Mill Creek to the Snowy Rangc ranch, thence by 
7 miles of rough pack trail north to Frozen Lake on the south flank of Mt. 
Cowan. Frozen Lake is about 9,000 feet in altitude. 


No workings other than shallow location cuts have been opened. However, 
bedrock exposures resulting from deep glacial carving are abundant in the area, 
The pre-Cambrian gneisses, schists, and quartzites have been cut by aplites, 
quartz-feldspar pegmatites, and several unusually persistent, fine-grained 
basic dikes. These dikes strike northeast and dip steeply to the northwest. 
They may be traced along the strike for several miles and generally exceed 
150 feet in width. 


Scattered molybdenite crystals of small size occasionally are seen in 
the pegmatites and enclosing gneiss, Sampling of several basic dikes, pegma- 
tite masscs, and the adjoining gneisses showed them to contain up to 0.02 
percent MoSo with traces of. gold and silver. 


Nancy (Au) 


The Nancy is an unpatented lode claim in sec. 2h, T, 6S., R. 9 E., held 
by M. J. Pomajbo, Pray, Mont. Access to the vroperty from Pray is over ll 
miles of county and Forest Service roads castward aoe the West Fork of 
Mill Creek. 


The claim is reported to have been prospected for a short time during 
the search for outlying placer and lode deposits in the 1880's, A small 
placer working about 200 yards upstream from the Nancy is one of several 
along the West Fork reputedly opened and worked by Chinese before the turn 
of the century. No statistics of production from either placer or lode 
deposits along the West Fork are available. The property was unequipped and 
dormant in 1948, 


A 30-foot adit and two shallow prospect pits have been opened on the 
Nancy claim a few feet above stream level, The adit has been driven into 
interbcddced pre-Cambrian schists and quartzites containing small lenses of 
glassy, pegmatic quartz. These quartz lenses range from 2 to 8 inches in 
thickness, They strike N. 25° BE, and’ dip 60° to 70° W., closely following 
the foliation of the enclosing schists, 
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No sulfides were observed in either’ the quartz lenses o: the enclosing 
schist, althcuzh the quartz was stained with limonite in places. Samples 
chipped from the quartz bodies containod traces of gold and 0. 1 ounce silver 
a ton. 


Independence (Bovlder River) Region 


Several prospects and small mining areas in the Boulder River. region .... 
Park and Sveet Graces Counties, Mont., are described in the following section, 
Access to this region ts from-Big Timber, Mont., south by county and Forest 
Service roads along the Boulder River, Big Timber (population 1,500) is on 
U. S. Highway 10 and tho main transcontinental line = me Northern Pacific 
En ae 


Atagich ssssaducatiae sie tseteh since the. 1860's , the region’ a limited 
production has been mainly from the Cowles-Indevendence district. Peak activ- 
ity, reached during the early 1890's, resulted in the ccnstruction of several 
‘staemp-amalgemating mills and the bocm town of Independence. The rush rapidly 
eubsiced to desultory prospecting and occasional short-lived operating” Ven VUress 
The r region has been dormant since 1934, ‘ 


The greater part of the Boulder River region is underlain by paichee 
erystellines involved in the Beartooth uplift. The north margin of this’ 
area is marked by tho westwerd-extending tongue of the Stillwater complex, 
which, in turn, is: unconformably overlain by Cambrian quartzites, shales, 
and limestones, The Archean gneisses and schists to the south have been 
covered-and intruded by Tortiary rocks, which include basic and acidic: 
andesites, dacites, basalt, and quartz "monzonite (1) (6). ’ 


Most of the region's known ore deposits are within or near a small .- 
diorite stock that cuts the extrusives about 1 mile east of Independence. 
Several small ore deposits have been found in the Paleozoic formation on 
the north. One prospect containing traces of nickel has been exposed in 
the basal horizon of the Stillwater complex. 


Bleck Diamond (War Eagle) (Cu, Mo) 


The Black Diamond property, in sec, 32, T. 6S., R. 12 E., contains 
eight unpatented lode claims owned by Chas. "Rasnick, McLeod, Mont. It is 
reached: by 50 miles of improved county road south from Big Timber along the — 
Boulder River and 3-1/2 miles of pack trail up Bridge Creek to the southwest. 


The property was first prospected in 1878; it has been explored inter- 
mittently for 30 years, No ore has been produced, Underground development 
is by three short adits aggregating 500 fect in length, The vertical range 
of these adits is 240 fect, the lowest opening being at an altitude of 8,400 
feet. 


The sbeninwes partly ae hee @ serenniy eee eentace zone: in lower 
Paleozoic Limestone overlain by dolerite.. This zone strikes N. 65° E. and 


dips 60° to 73° NW. It has been partly explored over a length of 350 foet. 
Its greatest exposed width (lower adit) is 93 feet. Pyrrhotite, pyrite, a 
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little chalcopyrite, and traces of molybdenite occur in a quartz -magneti te 
gangue. The grade of the exposed material, as indicated by preliminary 
sempling, is as follows: 


7 Range 
iron, POY CON i6 sss dkwsew ves es 39.0-53.0 
Sulfur, percent. .cve.. ore ke 0,002-0.064 


Phosphorus, PEYCENt..cccocece -,Oh2- ~ 150 
‘Molybdenum, percent....ccevee OL 
Copper, POFCENt.ccccccceseses ot ~01L-0.5 
"NGO. Cig. & ae. wo 0 a aed 4 9166 a6 eee -o 0a Trace 
Silver, 02. per tOnsecccceeee 0.5 

NPCKC Le crake ea enelaeeaeaeeneeves Nil 


Float rich in iron, copper, and molybdenum minerals has been found along 
& zone extending several thousand feet south from the prospected erea, Diffi- 
cult access, dense forest cover, and deep overburden have, to date, tended to 
discourage aggressive exploration, 


Boulder River Nickel (Riverside) (Ni-Cu) 


The Boulder River Nickel prospect is in a group of seven unpatented lode 
claims in secs, 23 and 2h, T. 4 S., R. 12 E., Sweet Grass County, Mont. These 
claims, held by Charles Blakeley and Charles Rasnick, McLeod, Mont., are © 
reached by 35 miles of maintained county road along the Boulder River south 
from Big Timber, Mont. 


No ores have been produced, although the property has been sporadically 
prospected for many years, The prospect was dormant in 1946, 


A number of shallow pits and two short adits less than 100 feet long 
partly explore a zone in the basal horizon of the Stillwater complex. The 
zone, 12 to 30 feet wide, comtains pyrite, pyrrhotite, chaicopyrite, and 
probably small amounts of pentlandite enclosed in hornfels. 


A sample of massive sulfides selected from one of the adit dumps assayed 
as follows: 


Percent 
GOlGicktdit ident cies oes vee Trace 
DALEY GY « ccvasidotb oth 3.6. w bbieue erases Do, 
TPON. sews sccccccnccccercoes 23.1 
Nickels: ewe cubiceswet cece. 0.3 
COPPOL. ss seceeccsccceccoens < eS 
CODAI Ciseese comeeetcese cies 06 


The Four Sevens (Pb, Ag) 


The Four Sevens group consists of four unpatented lode claims in sec, 2l, 
T. 78., R. 12 E., at an altitude of 8,000 fect. These claims, owned by 
Charles Blakeley, McLeod, Mont., are 5h miles south of Bit Timber by main- 
tained county Eee re the Boulder River. 


3420 ~ 55 - 


Google 


The deposit was reportedly discovered and briefly prospected in 1905. 
It was dormant until 1943, when a small cren-cut was hand-excavated by Blakeley. 
No ore has been produced. to date, 


An open-cut about 20 feet long and 4 feet wide has exposed small amounts 
of finely disseminated galena and banded pyrite enclosed.in.a siliceous, meta- 
morphosed, sedimentary rock overyling a granitic intrusive, . The sedimentary 
rocks strike N. 75° to 80° E, and dip about 1¢° to the north. The magnitude 
of the deposit was not Speen gee fron. the limited ‘prospecting done, 

A 4-Poot sample cut across the exposed mineralized .ZOn6 ere | 0.5 
percent lead, 0.01 ounce gold, and 0.59 ounce cea A. ton, 


Red Fox (Au) 


The Rea Fox group in sec. 28, T. 4 S., R. 12 E., consists of six unpatented 
claims held by Charles Blakeley, McLeod, Mont. It is reached by 30 miles of 
improved county road along the Boulder River south from Big Timber, Mont., 
and 3 miles of pack trail up Great Fells Creek. 


According to reports, @ small amount of ore was mined from the property. 
arcund the turn of the century. Most of this ore was treated in 4 5-stamp 
amalgamating mill on Groat Falls Creek, A few tons of ore was abipees to 
Anaconda for smelting. The property was idle in 1948. | 


A series of small eeeauees cuts, trenches, and a einais shart adit ‘partly 
expose a mineralized fracture zone in dolerite over a@ distance of about 500 
feet. This zone strikes N, 55° W., dips 50° to 80° N., and averages about 
3 feet in width. ‘The exposed parts of the structure contain pyrite enclosed 
in a limonite-stained siliceous gengue, A somple: of .the vein ne cut 
over a width of 3 feet eG enyee as follows : 
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SIIVericvases seb oeeeee ee Trace 
— - Percent 
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Skiline (Pb, Ag) 


The Skiline prospect in sec, 12, T. 7 S.,; R. 12 E., in Sweet Grass County, 
Mont., has been opened on one of two. contiguous ‘unpatented lode. claims held by 
Frank Murray, West Yellowstone, Mont. ae _Property is reached ae miles of 


60 a er ES OB 


treil up the East Fork, 


The only underground working is on the precipitous north slope 2,500 
feet vertically above the floor of the East Fork Canyon, where a short adit 
has been driven at an altitude of 9,450 fect. A small cable tramway powered 
by ean automobile engine has becn used to lower ore from. the workings to the . 
canyon floor. Thc prosvect may have produced up to.150 tons of ore. -No 
shipping records or other production data are available. 
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A small mineralized siliceous deposit formed at the parting between 
quartzites and overlying shales of Paleozoic age is exposed in the adit. 
These sedimentary rocks appear to belong to a xenolith enclosed by granites, 
which comprise the main mountain mass, The xenolith has an apparent thicimess 
cf 200 feet; its horizontal extent could not be determined, 


The fracture filling and replacement is about 2 feet thick. It strikes 
N. 63° W, and dips 3° to 5° SW. conformably with the bedding of the enclosing 
rocks. Medium-grained galena, anglesite, and minor pyrite accompanied by a 
siliceous gangue are the main vein conetituents., A chip sample cut across 
the full width of the vein contained 10 percent lead, 0.02 ounce gold, and 
6,84 ounce silver a ton. 


Daisy (Au) 


Four contiguous patented claims known as the Daisy grovp are in sec. 23, 
T. 7 S., R. 12 E., in Sweet Grass County, Mont., a short distance southcast 
from the Independence mine. Tue group is owned by the Cowles Mining Co., 
Boston, Mass. 


The property is reputed to have produced gold-bearing ores during the 
years 1894-1897. Statistics covering this period of activity are not avail- 
eble. The claims were under lease in 1934 when a 35-ton gasoline-powered 
gravity concentrator was built. Local reports indicate that the plant was 
permanently shut down within a few months after its completion, 


A vertical northwest-trending fissure in diorite has been developed by 
two adits and connecting raises over a horizontal range of about 250 feet, 
The vertical interval between the acits is 300 fect. 


Inepection of the waste dumps indicated that the vein system containsd 
both oxidized and pyritic gold ores in a siliceous gangue. 


All aeceiaes on the Detsy property were inaccessible in 1948, Mine plent 
equipment had been almost completely removed, The mill building is in fair 
repair and still contains a small ball mill and two Wilfley tables. 


Hidden Treasure (Au) 


The Hidden Treasure group, consisting of six patented claims in sec. 23, 
IT. 75., R. 12 EL, in Sweet Grass County, Mont., is owned by the Cowles Mining 
Co., Boston, Mass. The property can be reached by truck trail a short dis- 
tance southward from the Independence mine. 


Nothing is known concerning the proverty's operation or past production, 
The principal workings, totally inaccessible in 1948, consist of three adits 
and a shaft. The underground development has an cstimated horizontal range 
of 500 feet over a vertical interval of about 200 feet, 


Material on the dumps indicates that these workings explore 4 fracture 
zone in sericitized diorite, Alignment of the adits and shaft suggests that 
the vein is nearly vertical and strikes to the northwest. It has been reported 
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that the ores extracted were ee: Oxidized and contained free milling 
gold in a siliceous gangue, sulfide minerals: other, “than pyrite were not in 
evidence in the dump material. 


All sanincnt with the exception or & email Berdan pan has been removed 
from the property. 


iasevonaenee (Au) 


The Independence property includes 35 patented and unpatented lode claims 
in e6¢cs. 14 and 23, T. 7 S.,:-R. 12 E., Sweet Grass County, Mont. It is owned 
by the Incependence Consolidated Mines Co., Big Timber, Mont. Access from Big 
Timber is by 565 miles of improved mountain road up the Boulder River, thence 
by 2 miles of stesp truck trail to the old Cowles camp. Cowles Camp is at - 
an altitude of 8,500 feet. ; a 


The Independence mine is reputed to have been dekive during the periods 
1894-1697, 1900-1904, and in the 1930's. No reliable data regarding mine 
production are available,’ Statistics for Sweet Grass County during the years 
1895-1898 and 1901-1904 record a total county production of 111 ounces gold 
and 926 ounces silver, Records for the years 1894, 1899, and 1900 are not 
available. During the period 1930-1939 county records indicate a total of 
272 tons of ore containing 52 ounces gold and 909 ounces silver was produced. 
According to local reports, a small tomnage was mined from the Independence 
workings in the 1930's, This ore was unsuccessfully treated in a small» 
gravity concentrator on the adjoining Daisy property. The ruins of a 10- 
stamp amalgamating mill built in 1899 to treat the Independence ores can be 
seen at the junction of Basin Creck and the Boulder River. 


The Indc pendence vein is a narrow fracture filling and replacement in 
diorite striking northwest and essentially vertical in dip. Oxidized ores 
containing free gold in a siliceous gangue reportedly constituted the greater 
part of the property's production, The primary ore, essentially auriferous 
pyrite in a quartz ganguc, could not be treated without prohibitive losses | 
by the available milling ae aad 


The fein tad mine workings ere two adits driven over an estimated hori- | 
zontal renge of 500 fect and a vertical interval of 100 feet. The total ' 
length of these workings, including raises, is probably little more than 
1,000 feet. Both adits were inaccessible ‘in igh8. All equipment has been 
removed from the property. 


, Big Timber Creck Area 


The following discussion concerns a smell arca on the: upper reaches of 
Big Timber Creck in Sweet Grass County, Mont. Tho limited and sporadic 
prospecting accomplished to date has failed to indicate the existence of 
widespread mineralization of economic impor tance. ‘The drea has not attracted. 
suet Tcl eny even to be ge aan as a mining district. 


The Big Timber escck area is on the eastern slope ‘of the rugged Crazy 
Mountains about 21 miles airline northwest from Big Timber, Mont, Access 
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Figure 13. - Stemwinder prospect, Big Timber Creek area, 
Sweetgrass County, Mont. 


Google 


from Big Timber is by 5 miles of State Highway 19 and 10 miles of county 
road ending at the Van Cleve ranch. A 5-mile pack trail along Big Timber 
Creek leads to the prospected area, 


Tne area is precinitous, heavily forested, and abundantly watered by 
Big Timber Creek ani its numerous tributary streams and glaciai lakes. 
Nearby mountain peaks excced 10,000 fcet in altitude. The prosprected area 
is between 6,000 and 9,000 feet above sea level. Access is hampered by 
heavy snows during at least 6 months of the vear, 


The Crazy Mountains are highly incurated, relatively flat-lying 
Cretecccus scfiments svrrounding intrusive corcs of Eoccne age (1). The 
regicn'a merked rclief stcms directly from the effects of differential 
crosion upon the comparatively soft, unaltered Livingston beds and the 
hardened beds adjaccnt to the intrusive masses, 


The stocks cemprising the central cores of thc mountains cre diorite, 
granodiorite, anc granite plus an unusual assemblage of andcsites, trachytes, 
and other flow recks (7). The mown lode deposits in the Big Timber Creek 
area are confined to the diorite. 


Stemwinder (Pb, Az) 


The Stemwindcer prospect is on unpatented ground in sec. 6, T. 3 N., 
R. 12 &., formerly held by the Belle Mining Co., Butte, Mont. Access to 
the prospect is by 15 miles of State highway and graveled roads northwest 
to the Van Cleve ranch on Big Timbcr Creek and 5 miles of pack trail 
skirting Blue Lalce, 


According to local reports, tie prospect was discovered and bricfly 
worked about 1900. In 1929 ea smell shipment of ore is said to have been 
made to the A. S. & R. smelter at Hast Helena, Mont, Confirmation or this 
shiprent is not, however, evident from the available production statistics 
for Sweet Grass County. The claim has been dormant since 1929, 


A short adit at an altitrde of €,200 feet has exposed a mineralized 
fiscure enclosed in coarse-grained diorite strilcing N. 30° to 40° Ww. and 
dipping 75° SW. (fig. 13). The vein outcrop, 6 inches to 2 feet in width, 
is exposed over e@ strike length of 300 feet or more, A series of minor 
toposgraphic depressions suggests a strike length of about 1,000 feet. 


The ore consists of anglesite, galena, and pyrite with minor amounts 
of bornite in @ quartz gangue. A charecter cample cut from the adit working 
over a width of 1 foot assayed: 
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The adit is open for a distence of 125 feet in from the portal. Its _ 
tctal length is unkmown but probably does not eae 200 feet. All equip- | 
ment has been removed fron ‘the property. - | Se | 


Kelly 


The Kelly prespect, formerly held by the Belle Mining Co. ; ; Butte, Mont., 
is in sec. 6, T. 3 N., R. 12 E., about three-quarters of a mile north ‘from . 
the Stemwinder - The deposit was discovered in 1900 and wes last explored — 
in 1929. No ore has been ee 


A single adit, entirely in diorite, has been driven for a -aaletende of 
500 feet along a narrow vertical fracture striking about N. 25° W.. Streaks 
of limonits-stained gouge ranging from 1 to 6 inches in width merk the course 
of the fracture throughout its explored length, Vein quartz and sulfide 
minerals appeared to be entirely absent from that part of the Sauce 
exposed by the. adit. 


NONMETALLIC MINERAL OCCURRENCES 


The apeeiwaieal and ey.ploitetion of nometallic deposits in Park County, 
Mont. , has been retarded largely by the lack of local commodity outlets and 
the generally high freight charges to existing markets, Consequently, the 
value of nonmetallic mincral production from the county has remained compara- 
tively small to date. | 


‘The following section eneaeute information se erate two nonmetallic 
deposits exploited in Park County in recent years. Both are currently 
inactive, | 


Calci te Deposi ts 


A number of calcite deposits have been recognized over the years along the 
Yellowtone River drainage: basin in south-central Montana. These deposits 
occupy a zone about 63 miles long trending'N. 50° W. through parts of Still- 
water, Sweet Grass, and Park Counties, Mont. (fig. 14), Most of the mown 
and recently producti ve deposits are in Park County between ia al on 
the east ent Wi lsall on the west, 


A few of these deposits had been exploited jin a small way to produce 
small amounts of locally consumed chicken grit. Others occasionally supplied 
a few crystals suitable for Nichol prisms and collector's specimens, In 19h2 
an urgent demand for near-optical grade calcite was created through the adop- 
tion of an optical’ ring sight by the armed forces, The consequent intense 
exploration and development resulted in the production of a substantial quan- 
tity of near-optical grade calcite from the Park County deposits. 


Several ventures were undertaken to supply the Polaroid Corp., Cambridge, 
Mass., with raw material for ring-sight fabrication. One of the earliest and 


¢ >» 7 8 6 


In May 1943, Calcite Operators P Inc. and its subsidiary, Crystal Cutters, 
Inc., were organized to speed Brom serve a ue bara deposit and also to 
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Figure I4, - Calcite deposits of south-central Montana. 
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provide custom sorting and field processing facilities for rew material 
teken from other deposits in the region, Financiai and legal involvments 
obliged these organizations to terminate activities in October 1943, where- 
upon operations were assumed by the Metals Reserve Corporation. Steady 
producticn then wes maintained until the’ demend for ae alas grade 
calcite ceased in September 1944, ae 

Reliable production records for: most of ‘the individual properties are 
either incomplete or entirely lacking. The Vade. deposit.is credited with 
production of 5,340 pounds or acceptadle material up,to.December 1943. The 
Francis, Breibech, and Killoin properties aré eredi ted with an aggregate 
croduction cf 335 ” pounds during the sane period. 


The calcite denosits are in a broad, northwest-trending,. synclinal 
basin in the late Cretaceous Livingston formation, This formation ‘is a" 
great thickness of agglomerates, sandstones, siltstones, shales, and occa- 
sional intercalated andesites. In general, the Livingston beds strike’ | 
northward and dip gently to the east or west. Minor folds trending north- 
east to east are common to most of the calcite fields, as are a system of 
joint sets that strike northeast, northwest, and west, 


Most of the deposits are enclosed by andesitic sandstones. Several 
deposits, however, nave been found -in andesite, Calcite has been hydro- 
thermaliy emplaced in fractures and joints that strike predominantly 
northwest, These openings evidently are tension cracks developed aro 
with the northeast- ~ trending folds by. er eeeyre from ‘the nor thvest. 


The structures containing calcite ‘usually are disposed in & side en 
echelon pattern, with minor ovtliers and branching veinlets, which together 
comprise broad zones. These zoncs strike northwest, although the individual 
units may strike nearly north, Individual vcins range in width from a few 
inches up to 15 feet or more; their average-width is. about 4 feet. In-length 
they extend from less than 100 feet to more than 2,000 fect, Although these 
structures are wéll- defincd and  aahleedarada. Re not Cony saNeUesy filled 
with calcite. a 7 | 


Calcite occurs in veiniets, pteingers, and lenses within the vein struc- 
tures. The vein walls often ere. -brecciated and recemented with calcite and . 
chalcedony. The lenses are composed of white, or PE WEA RAYS ALON, ‘Oppdue 
calcite sometimes coated with ore stilbite. 


Ootical and near -optical eis material is  Obaketonsl ly Pound Wieins 
vugs within the celcite lenses, The vugs range from less than a cubie foot 
to more than 3,000 cubic feet in volume. Only a small percentage of the 
crystals lining the vugs are suitable for cptical use. Further, the entire 
mass Of any individual cyrstal rarely is sufficiently free of imperfections 
to be wholly usuable, For. instance, the largest single crystal found during 
mining weighed 300 pounds; 30 pounds ‘of acceptable material was recovered | 
from this crystal. Individual crystals containing usuable portions ranged 
from several ounces to 50 pounds or more. Most of the crystals extracted 
for sorting, however, ranged from 1 to 7 pounds-in weight. THe chemical 
character cf typical vein calcite is indicated by the roeewne analysis: 
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The. numerous calcite deposits of south-central Montana vary ereatly in 
size and persistence. However, they are all intimately linked in origin, 
mode .of occurrence, and mineralogy. The following description of one of the 
. most productive . calcite mines essentially ence the broader relationships 

Srteyene at “ie region’ 8 Rice PECERECY Es | 


The Wade deposits: are in sec, 7; T, 1N., R. 9 EL, on ceerine owned by 
W. W. Wade, Clyde Park, Mont. The property is 4 miles by unimproved county 
road southwest of clyde Fork, which is 24 miles north of erences by U, S. 
Highway 89. a? , , 


During World War II, mineral ite to the peneeiy: were acquired by 
the Polaroid Corp..,. Cambridge , Mass, Production up to December 1943 amounted 
to 5,340 pounds of material acceptable for purchase. For each pound of accept- 
able material Parone about 1,183 pounds: af vein material was mined and sorted, 


: Two wate zones in entcwinié sandstone snd eiltetone have been found in 

_' the Wade ares, These nearly parallel zone strike N. 35° to 40° W. and dip 
gateeply to the southwest. They are separated by an apparently barren interval 
_of 1,500 feet, The east zone hag been identified over a strike length of about 
2,700 feet. “The more productive west zone. has: an indicated length of 1,500 
fest. The productive west zone consists of several en echelon units ranging 
from 10 to 400 feet in length and from several inches to more than 6 feet in 
width. These bass a strike from N. 30° to W. and ‘dip from 60 SW. to 
vertical (8). | 


- The veins contain wall rock breccias, sandy. gouge, calcite veinlets ; 
sericea e. and lenses. Slip striae on the vein walls indicate both strike 
and dip movement of mall magnitude (8). | — 


The most productive ‘lens found during mining was 80 Peet long and 6 or 
more feet thick. This lens contained a central vug about 70 feet long, 30 
feet deép, and, 3 feet wide. Crystals of clear calcite weighing up to 10 
‘pounds were taken from ‘the vug walis and from the sand fill covering the 
floor of the chamber (8). - | | ae 


. The vein was prospected and axiorted trough several shallow open-cuts, 
four shafts renging from 40 to’ €5 feet in depth, anda 470-foot drift adit. 
 Stoping. above the sili level was done dy a modified shrinkage system, Because 

'-of- the fragile character of the calcite crystals, much of the Sieereuare in 
end approaching the vugs was done by hand. 
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Gardiner Travertine 


The Gardiner travertine deposits occupy parts of secs. 14, 15, 22, 23, 
and 24, T. 9S., R. OE. This area is a short distance north cf Gardiner and 
is reached by 2 miles of improved mountain road north from U. S. Highway 89 
and the Gardiner townsite. Three tracts, embracing an area of 1,250 acres, 
are held under separate ownership by Helen McCarn, Billings, Mont. the 
McMurron estate, Billings, Mont., and the Northwestern Improvement Co., 

St. Paul, Minn. , 


The deposits. have occasionally supplied small amounts of stone for local 
lime burning. A cemont-manufacturing project was abandoned shortly after the 
initial preparation of a plant site was completed. In 193e a small-scale 
quarrying operation for decorative stone was established by the Northwestern 
Improvement Co. Quarrying operations, which continued until 1942, resulted in 
the production of 8,450 tons of decorative stone, Peak annual output was 
reached in 1939 with the production of 1,300 tons. The quarried blocks were 
shipped to eastern centers fcr eawing and polishing, In 1947 a few tons of 
stone quarried prior to 1942 was contract-loaded and shipped to Carthage, Mo. 
for finishing. The querry was idle in 1948, 


Travertine has been deposited on a terrace of basalt, volcanic breccia, 
and Pleistocene gravels over a distance of 1-1/2 miles. A fault zone. striking 
N. 65° W, apparently marks the channel through which ascending thermal solu-- 
tions traveled to build the depcsits. 


An area 2,500 feet wide and 3,300 feet long has been explored and partly 
developed by a series of test pits, drill holes, and quarries, The travertine 
in this area ranges from several feet to 30 feet in thickness, Bedding goner- 
ally is horizontal except where locally distorted by slump. The directions of 
dominant jointing and fracturing appear to be controlled largely by the north- 
west striking fault. 


The stone is hard and compact, horizontally banded, and of a variety of 
colors and textures. Its specific gravity is about 2 69. A Ease 
analysis of the rock follows: 


Percent 
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Compression tests on a 6-inch cube indicated an ultimate strcngth of 8,188 
p.s.i, at a maximum load of 294,760 pounds (9). 


The total reserves of the deposits have been estimated at 35,000,000 tons. 
The probable available raw material reduced by 50 percent losses during quarry- 
ing may amount to about 5,900,000 tons. Additional losses during sawing and 
polishing would amount to 20 or 30 percent (9). 
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In quarrying, the blocks are first outlined by closely spaced jackhammer 
holes and then broken ont dy. wedging... No sews or explosives are used... No 
equimment other than’ a -ematl Star ra athe ams winch. wes an. the prop- 
erty in Asks. io . ‘ SS fe i oo. a a 

The ee powcr Sots at for one eee tae: ig | Limited ta @eir 
compression and loading eqnuipnent, Substantial sevings in.rail freight . 
ae ‘ld be made, provided the quarried blocks were sawed end polished locally. 

A plant capable of producing rinished eves has pecs estimated to 
rec wh “6 about 200 connected ee kas a ee 7 
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